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The two TAG Catalogs shown above 
should be on your desk now. No 
1100-! illustrates and describes the reg- 
ular line of extreme precision and 
TAG Thermometers 
and Hydrometers, and also contains 


standard grade 


useful conversion tables and _ instruc- 
tions for using thermometers and 


hydrometers 

Catalog No. 699-1 illus- 
trates and describes the 
mony TAG Oil Testing 
Instruments for Petro- 






leum Products. Send for 
your FREE copies today. 








C.J. TAGLIABUE MFG. ¢ 


Park & Nostrand Ave’s., Brooklyn, N. Y. 


INSTRUMENTS | 


make the sample bottle test as obsolete 


as Candle Light for Illumination. .. . 


The fi.st oil well in America was drilled by Drake in 1859. Three years later, in 1862, TAG's 
first oil teste: was patented. In 1854 the U. S. Petroleum Association adopted and iecom- 
mended the use of the Arnaboldi (later known as TAG) "coal oil’ Hydrometer. With that 
soit of tradition, it is not to be wondered that the TAGliabue organization has played a» 
important role in the development of practically every oil testing instrument of consequence 
and has been responsible for the introduction of many new pieces of equipment which are 
now indispensable to the efficient, success‘ul operation of the laboratories of the oil industry. 


TAG A.S.T.M. UNION COLORIMETER 
Numbe.ed among the many notable TAG 
Oil Testing Instruments is the A.S.T.M. 
Union Colorimeter. It operates on the prin- 
ciple of matching a fixed sample of oil with 
variable color standards. It is equipped with 
12 color standards, standard glass jars and 
the new TAG Daylight Lamp. For color deter- 
minations of lubricating oils and petrolatum 
it is universally accepted. 


TAG ROBINSON COLORIMETER 


An exclusive TAG product, manufactured in 
accordance with the specifications of the late 
C. |. Robinson, This instrument is distinguished 
from the TAG Union Colorimeter in that it 
operates on the principle of matching a 
variable depth of lubricating oil with a fixed 
color standard. Ideal for plant control and 
for accurate differentiations of color shades. 





TAG A.S.T.M. SAYBOLT 
STANDARD UNIVERSAL CHROMOMETER 
Closely associated with TAG has been the 
name Saybolt. TAGliabue was originally ap- 
pointed the sole selling agent for the Saybolt 
line of oil testing instruments. Later this 
Company took over the exclusive manufac- 
turing rights for all the instruments developed 
by George M. Saybolt. Numbered among 
this group is the Chromometer illustrated 
above. It operates on the principle of match- 
ing a variable depth of oil with a fixed color 
standard. It is indicated for accuracy in deter- 
mining color shades of kerosine and gasoline. 


TAG MacBETH A.S.T.M. DAYLIGHT LAMP 
Standard equipment for use with each of the 
TAG Oil Testing Instruments described here. 
It provides a uniform source of daylight 
illumination. 
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Saving scarce raw materials by eliminating waste and rejects... is 
only one of the many wartime problems being solved today with the 
help of Bristol’s instrument engineering. In many cases, sending for 
one of Bristol’s instrument-data bulletins has been the first step 
towards substantial savings. 


CHECK YOUR PROBLEM HERE: 
1. Lack of skilled men? 


2. Shortage of raw materials? 


3. Need to increase output without increasing space 
or equipment? 
4. Unnecessary spoilage and rejects? 





5. Errors in putting new products into production? 


Write for Bulletin 512 — Facts, Case Studies, 
Results of Complete Automatic Control of Plant Processes 


Here, in one concise bulletin, are the essentials of Bristol’s System of 
Coordinated Process Control, including list of applications and outline 
of what has already been achieved by many manufacturers in food, 
textile, metal, plastics, rubber and other process industries. Write for 
it today, together with any of the other free bulletins described at right, 
addressing The Bristol Company, 113 Bristol Road, Waterbury, Conn. 


AUTOMATIC CONTROLLING 
AND RECORDING INSTRUMENTS 
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Bristol’s Coordinated Process 


Control Reduces Process Time from 


10 Days to 30 Minutes 





For a process involving variable moistening of 


successive batches of a product, Bristol engineers 
devised controls which coordinated the opening 
of moisture valves with required values of pres- 
sure and vacuum — all being coordinated in terms 
of time. As a result of automatically controlling 
this process as a unit, instead of operating separ 
ate units by hand, process time was reduced from 


days to minutes. 


* 
F RE E— These Clear, Concise, 


Complete Bulletins Sum Up Latest 


Advances in Instruments for 
Your Industry 


THE BRISTOL COMPANY 
113 Bristol Road, Waterbury, Conn. 


[ 







[-] Please send me free Bulletin 512, together 
with other bulletins checked here. 


Bulletin 536 Modern pH instruments « 
signed by Bristol for a wide variety of proc 
esses requiring hydrogen-ion measurement 
and automatic control; installation data, in- 
cluding new glass electrode assembly; list of 
typical applications. 


Bulletin F500 — Bristol’s Flow Meters, both 
mechanical and electric, for recording, indi 
cating, integrating and controlling the flow of 
gases, liquids and stearn, including solutions 
such as alkalies and acids. Latest develop- 
ments concisely described and illustrated. 


Bulletin L700 Liquid Level gauges for 
almost every kind of liquid under a wide range 
of conditions, are described in this new 
bulletin, together with facts and installation 
data on remote measurement and automatic 
control. 
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MOELLER 


PRECISION 
GRADE 
INSTRUMENTS 


Ww 


MOELLER MERCURY THERMOMETERS 


Made with "Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 














MOELLER DIAL THERMOM- 
ETERS. Made in various 
scale ranges up to 1000°F. 
or equivalent. Metal and 
Phenolite cases. 





MOELLER 
RECORDING 
THERMOMETERS 


Furnished in vari- 
ous ranges up to 
1000°F. or equiv- 
alent. Round or 
square cases. 











Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RIGHMOND HILL HEW YORK 


Sales Representatives in Principal Cities 
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UST a year ago the announcement and tentative 
program of the first Conference on Instrumen- 
tation under the auspices of the American Associ- 
ation for the Advancement of Science appeared on 
this page. Afterwards, we devoted our September 
editorial to a brief account of it and to a list of the 
fftv-four participants, of whom eighteen (exactly 
one-third) presented “papers’”—or informal talks 
as things turned out. Of these eighteen talks, four 
were whipped up into shape for publication and 
have already been printed in Jnstruments. Of the 
remaining fourteen, some are being prepared for 
publication but the others were either “restricted”’ 
(in the military sense) or specifically designed for 
oral presentation and oral discussion only. 

At any rate, Science was advanced—by those 


} who prepared papers and by those who discussed 
} them during the sessions (and between!). 


We now salute the A.A.A.S. for having decided 
to hold its research conferences next summer in 
spite of war-caused difficulties—and for having 
made Instrumentation the theme of one of the ten 
conferences for the second year in succession. Ex- 
tracts from the official notice follow: 


* A. A. A. S§.—Gibson Island Conferences 


NEIL E. GORDON, Director 
JOHN C. KRANTZ, JR., Assistant Director 


This is the sixth summer that special research conferences 
on chemistry and its allied fields have been held at Gibson 
Island under the auspices of the American Association for 
the Advancement of Science. Conferences . . . scheduled: 


A, Frontiers in Petroleum Chemistry. June 14-18. 
B. Catalysis. June 21-25. 
C. Organie High Molecular Weight Compounds. June 28- 

July 2. 

D. Textiles. July 5-9. 

E. Strategie Materials. July 12-16. 

F. Hormones. July 19-23. 

G. Vitamins. July 26-30. 

H. Chemical Growth Promoters. August 2-6. 

I. Corrosion. August 9-13. 

J. Instrumentation. John J. Grebe, Chairman; W. G. 
Brombacher, Vice Chairman. 

August 16. W. G. Brombacher and D. P. Johnson: Design 
and Errors of Precise Laboratory Mercurial Barometers. 
Carl Frische: Airplane Pilot Controls. W. Mikelson and 
C. W. Cyphers: Instrumentation for Surface Finish Studies. 

August 17. R. D. Wyckoff: Problems in Geophysical In- 
struments. Ernest A. Capelle: WPB Regulations Relating 
to Instruments and Controllers. Charles H. Colvin: Prob- 
lems in Meteorological Instruments. 

August 18. H. Ziebolz: Methods and Devices and Flow 
Measurement and Controls. J. C. Peters: The Problem of 
Control Valve Characteristics. J. C. Ziegler: Summary of 
Controller Nomenclature Now in Use. 

August 19. Truman S. Gray: Electronics in Measurement 
and Control. N. B. Nichols: A Mathematical Relation Be- 


March 1943—I nstruments—Page 115 


THE MAGAZINE OF 


Measurement 
and Control 





The Second A.A.A.S. Conference on Instrumentation 


tween the Uncontrolled Response Curve and the Controlled 
Response Curve Obtained with a Load Change. J. I. Yellott, 
R. Ackley, and A. Rosenberger: Problems Encountered in 
Large High-Pressure Valves. 

August 20. J. C. Ziegler: Some Investigations of Auto- 
matic Process Control. Arthur C. Ruge: The Wire Strain 
Gage. J. J. Grebe: A New Control Response. 

Gibson Island is situated in Chesapeake Bay . . . The con- 
ference property ... consists of a large residence and aux- 
iliary buildings which provide a conference room and accom- 
modations for about 50 men . . . Companies that have made 
the purchase of this property possible are: 

Arthur D, Little, Inc., Cambridge, Mass.; Atlantic Coast Fisher- 


ies Co., New York; The Barrett Co., New York: Bausch & Lomb 
Optical Co., Rochester, N. Y.; The Bell Telephone Laboratories, 


New York; The Brown Instrument Company, Philadelphia ; Camp- 
bell Taggart Research Corp., Kansas City, Mo Davison Chemical 
Corp., Baltimore; Distillation Products, Inc., Rochester, N. Y.; 
Déw Chemical Co., Midland, Mich.; Ethyl Gasoline Corp., New 


General Elec- 


York, N. Y.; Gelatin Products Co., Detroit, Mich. ; 
r Akron, Ohio 


tric Co., Schenectady, N. Y.; B. F. Goodrich Co., 

Hercules Powder Co., Inc., Wilmington, Del.; Leeds & Northrup, 
Philadelphia ; Merck & Co., Rahway, N. J.; Monsanto Chemical 
Co., St. Louis, Mo.; National Aniline Division of the Allied Chem- 
ical & Dye Corp., Buffalo, N. Y.; The Okonite Co., Passaic, N. J.; 
Pittsburgh Plate Glass Co., Barberton, Ohio; Research Corp., New 
York; Shell Development Co., Emeryville, Calif.; Standard Brands, 
Inc., New York; Standard Oil Co. of California, San Francisco; 
The Standard Oil Company of Ohio, Cleveland; Standard Oil De- 
velopment Co., Elizabeth, N. J.; The Texas Co., New York. 


. Send requests for attendance to the director on or 
before April 1. Each applicant must state the institution 
with which he is connected and the type of work in which 
he is most interested. ... All requests .. . should be ad- 
dressed to the director of the conferences, Neil E. Gordon, 
Chemistry Department, Wayne University, Detroit, Mich. 

There probably will be departures from the pro- 
gram: last year four scheduled speakers could not 
come ; two-thirds of the subjects actually presented 
differed from the announced titles. Conditions are 
even more difficult this year but Doctors Gordon, 
Grebe and Brombacher are determined to help AD- 
VANCE SCIENCE—and Science WILL be advanced! 

An editor can’t please every subscriber in every 
way. Last year, although we didn’t get a single 
written objection to our “sudden” enthusiasm for 
the A.A.A.S., two friends voiced what may perhaps 
have been on the minds of a few subscribers: 

1. “So what? Does it help kill Germs-and-Japs? 
Nothing else matters now!” 

2. “So what? Does it give me what I expect for 
my subscription, namely, help me get ahead?” 

The simplest answer to No. 1 is that the name of 
the association (which I’ve been gladly helping 
with my own hard-earned dollars since before it be- 
gan helping Instrumentation) is AMERICAN As- 
sociation . . . Many of us members have patents 
issued or pending on military inventions. Nearly all 
of us are doing war work full-time or part-time 
without pay. 

The briefest answer to No. 2 is YES! ! ! and sev- 
eral elaborations of this monosyllabic answer have 
appeared on this page since it has been conducted 
by —MFB 














Fig. 1. General view of the Calibration Table. 





INTRODUCTION 


N a firm engaged in the repair of all makes of 

electrical instruments, the equipment required 

for the calibration of the wide variety of in- 
struments to be serviced imposes a difficult prob- 
lem. The ordinary run of portable instruments 
range in full-scale value from 0.5 microampere to 
150 amperes, and from 1 millivolt to 300 volts; and 
higher values are frequently encountered. Most of 
these portable instruments have guaranteed accu- 
racies of 0.25% to 0.5% of full-scale value and lab- 
oratory standard types have accuracies of 0.1% of 
full-scale. In order to be sure of accurate results, 
the overall accuracy of the equipment must be such 
that values are correct to 0.05% or better. 

The basic equipment therefore, must be a poten- 
tiometer and standard cell. The problem then be- 
comes one of setting up a potentiometer and acces- 
sory apparatus in such a way that a wide range of 
current and voltage values can be measured with- 





Fig. 3. Volt-milliamp. control box in the foreground and 
potentiometer in the background. 
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A Versatile Table for Calibration of 


Electrical Instruments 


By JOHN E. WARREN 
200-05 58th Ave., Bayside, L. I., N. Y. 





Fig. 2. Heavy current shunts and switches under table 


out any loss of time in setting up; also, in consid- | 


eration of a limited budget, to attain the greatest § 


possible use factor from the least possible number 
of expensive resistance standards. An indispens- 
able companion of the potentiometer is an accu- 
rate Wheatstone Bridge and a Kelvin Bridge fo 
comparing ranges on multi-range instruments. 

Ease of manipulation is of prime importance 
After all the mechanical work in repairing the 
moving elements, burnt-out resistors, etc., has been 
done by skilled instrument repair men, the instrv- 
ments are calibrated on the potentiometer table. 
This may be a stumbling-block in a smooth system 
of work flow unless the calibrating table is always 
ready to calibrate the average range of instru- 
ments encountered in industry. 


GENERAL DESCRIPTION 


A heavy wooden table, 18 feet long and 30” high 
with a 2” thick hardwood top 30” wide, was in- 
stalled. At the back of the table a 6” vertical board 
was secured for mounting the various panels with 
switches and terminals. To the top of this riser: 
another piece was secured at right angles, as a sort 
of hood to protect the switches from the dust. The 
writer’s experience with calibration methods 
served as a guide in the arrangement of the equip- 
ment, switches and controls, in order that they 
might be conveniently located with a minimum 0! 
waste motion. As many of the heavy current shunts 
and switches as possible were placed out of th 
way under the table (see Fig. 2), care being exer- 
cised that stray fields from such apparatus did not 
affect the calibration of unshielded d’Arsonva! type 
instruments. The wiring of the apparatus was Con- 
cealed underneath the table as much as possible. 

On the table there were mounted two Wheat 
stone Bridges, one Kelvin Bridge, two potent:om- 
eters (one high-resistance type and one low-res'st 
ance type) with their respective accessories. 
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POWER SUPPLY 
urce of supply for the voltage was a 400- 


a. of 25-ampere-hour Edison cells. The cur- 
trent ply consisted of four glass jar type lead 
cells 0. 200-ampere-hour capacity arranged to be 
eonnected in series for 8 volts or two parallel 
grou of 4 volts. An auxiliary source of supply of 
30-vol. Edison cells with taps at every 10 volts was 
provided for the calibration of instruments below 
300 milliamperes and 30 volts. 


The source of standardizing current for the low- 
resistance potentiometer is a 2-volt lead cell which 
is left on continuously. This is done in order to 
have the potentiometer available for instant use, 
and it assures minimum drift. For the high-resist- 
ance potentiometer, a source of two dry cells is con- 
nected continuously. The drain in either case is ex- 
tremely low and these supplies have been holding 
up very well for the last three years. 






VOLTAGE CONTROL 


The voltage control box consists of 10,000-ohm 
and 500-ohm potentiometers connected across the 
line. In series with the arms of these two poten- 
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tiometers are one 100-ohm, one 0.45-ohm and one 
0.25-ohm variable series resistors. The 0.45-ohm 
variable resistor is obtained by shunting a 3000- 
ohm rheostat so that it gives a variation between 
32.2 and 32.65 ohms. The 0.25-ohm variable resistor 
is obtained by shunting a 10-ohm rheostat. This 
combination gives very smooth control when used 
to control current or voltage within the range of 
the combination shunt and volt box. Fig. 4 is a 
schematic diagram of the rheostat values and con- 
nections. 


CURRENT CONTROL 


The current control was obtained by means of a 
combination of slider rheostats and a cage of grids. 
The slider rheostats are so arranged that they can 
be connected all in series or put in parallel one at 
a time, thus increasing the capacity and the effec- 
tive control of the group. The higher-resistance 
slider rheostats in parallel with the low-resistance 


rheostats give a very smooth vernier control. The 


rheostats were designed to operate on the 8-volt 
supply. In selecting the slider rheostats, units of 
higher resistance than required were selected be- 
cause of the smaller size of wire or ribbon used in 
winding these units. This gave a finer adjustment 
per inch movement of the slider. These slider rheo- 
stats were shunted to the proper value by resistors 
which shunted approximately one-half of the total 
current from the rheostat. In series with each unit, 
a resistor was adjusted to limit the current and 
allow the use of the full length of the rheostat 
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Fig. 5. Current control box. 


when connected in the parallel circuit. Each unit 
was equipped with a screw-drive, the control knob 
protruding in front of the panel. The grids were 
wound on mica-insulated steel strips which were 
mounted in a cage. The units in the cage were such 
that even steps of 5 amperes, up to 195 amperes, 
could be obtained and were adjusted for operating 
off the 4-volt supply. The grids are made available 
in the circuit by connecting them in parallel with 
the slider rheostats. Each grid has an individual 
toggle switch and can be readily cut in or out of the 
circuit. Fig. 5 is a circuit diagram showing the 
values which give close-to-ideal results in this par- 


ticular case. 





Fig. 6. Control Panels. 
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In computing the values of the low-resistance 
grids which give the 25-amp. steps, the resistance 
of switch contacts, leads, standard resistors, aver- 
age instrument resistance and internal battery re- 
sistance had to be taken into consideration. Six 25- 
amp. units, five 10-amp. units and one 5-amp. grid 
make it possible to get various combinations of 
even increments of current with only slight adjust- 
ment of the slider rheostats. Some economy of this 
arrangement was found in the difference in cost 
between good 25-amp. and comparable 50-amp. 
tumbler switches. The arrangement of the complete 


| " auxiliary e.m.f.’s, such as standard cells or t 


the difference in cost between a 150-am); 


SWitct 

and a 15-amp. switch. 3 
The switch for selecting the potential to mina), 
of the various resistance standards had to |e abo 
lutely free from parasitic e.m.f.’s as well a 1aving 
its two decks well insulated from each ot).er, py 
means of this switch, the potentiometer could }, 
connected across any of its standard resistors. On 
switch position connected the potentiometer acrog. 
the binding posts where the potential supplies 
were terminated for millivoltmeter calibration. 
Two switch positions were reserved for the intey. 
comparison of standard resistors or checking 0 
nermo- 


couples. These two switch positions were tern. 
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. Simplified Schematic Diagram of Calibration Table 
Wiring for One Potentiometer. 


25-amp. Jacks 


— 


Fig. 


unit consisted in mounting two decks of three rheo- 








stats each on top of the grid cage. The switches 
and rheostat knobs were operated from the front 
of a panel mounted on the cage. The unit complete 
was just large enough to slip under the table, mak- 
ing it convenient to reach for the rheostat knobs 
and the tumbler switches. 


SWITCHING METHOD 

By means of a two-prong plug, it is possible to 
select either the 400-volt source or the 30-volt sup- 
ply. On the same panel, steps of 10 volts can be 
selected by means of a switch from the 30-volt sup- 
ply. In instances where a voltage source lower than 
10 volts is required, it is possible to connect a 114- 
volt dry cell to the two prongs of the plug. 

A 15-amp. switch was provided for selecting the 
various standard resistors for current measure- 
ments from 0.3 ampere up to and including 15 am- 
peres. A heavy copper link was provided for mak- 
ing the next connection for the next step which is a 
150-amp. shunt. This was resorted to because of 
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nated in four binding posts on the output panel, 
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Fig. 8. Schematic Diagram of Combination Shunt and Volt Box 


Another switch position connects the potentiometer 
across a combination shunt and volt box described 
later in this article. By means of this same switch 
the potentiometer can be connected to a series 
shunt, ranging from 0.3 to 7.5 amperes. Separate 
switch positions are used for connecting the poten- 
tiometer to the potential terminals of the 15-amp. 
and 150-amp. shunts. 

150-amp. magnetic contactors were selected for 
closing and reversing the current circuits, and 15- 
amp. relays for closing and reversing the potential 
circuit. These magnetic contactors and relays were 
controlled by single-pole three-position tumbler 
switches which operate the relays on 110-volt di 
rect current (laboratory commercial supply). A 
neutral position on each tumbler switch opens its 
circuit. These two switches were housed in a small 
3akelite box, with a flexible cable offering the con- 
venience of controlling the supplies from different 
vantage points on the table. In wattmeier calibra- 
tion, both current and voltage can be reversed sim- 
ply by throwing the two tumbler switches to the 
opposite side. 


COMBINATION SHUNT AND VOLT BOX 

For the selection of various low-range shunts 
and different taps on a volt box, the writer de- 
signed a combination shunt and volt box wherein 
the same set of accurate resistors serves both pur- 
poses. By means of a highly insulated 2-deck ce 
ramic switch, it is possible to switch this set 
series resistors in series or across the instrumen' 
being calibrated. A series of carefully constructed 
resistors adjusted to 0.02% was procured from 
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firm in the United States. This set of re- 
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sist is mounted on a hard rubber ring which 
enc a 2-deck 16-point highly insulated ce- 
ram tch. The resistors were all connected in 
seri d the junctions between resistors were 
cont | to the two decks of the switch. The arm 
on eck carries the connection to the potenti- 
om md the arm of the other deck carries the 
connection to the supply, when used as a shunt 
box. \Vhen this set of resistors is used as a volt 
hox, only the potentiometer connection is used on 
this switch to select the potentiometer tap on the 
multiplier. The switches were mounted on %” hard 
rubber panels and the input and the output termi- 
nated into large ceramic posts. The resistance of 
the series combination is 10,000 ohms, providing a 
range from 15 microamperes to 300 milliamperes 


and from 3 volts to 400 volts. The limit of the volt- 
age range is determined by the power-dissipating 
capacity of the resistors. Since these standard re- 
sistors were of a two-watt rating, voltages higher 
than 400 volts would begin to exceed the rating of 
these resistors. See Fig. 8 for circuit diagram of 
combination shunt and volt box. 

The economic advantage of this arrangement lies 
in the fact that one set of standard resistors can 
be used for two purposes. By means of two switches, 
nineteen ranges are made available: eleven cur- 
rent ranges and eight volt ranges. This combina- 
tion shunt and volt box is so positioned that low- 
resistance electrodynamic voltmeters which must 
be used with calibrated leads can be conveniently 
connected directly across the supply terminals of 
the unit. 


VIBRATIONLESS SUPPORT FOR GALVANOMETERS 

In a city like New York, it is relatively difficult 
to find a solid support in its tall buildings suitable 
for mounting a very sensitive galvanometer. In 
this particular instance the problem consisted in 
mounting a very sensitive galvanometer on the 
15th floor of a building which stood on a busy 
street and under which tube trains ran frequently. 
One of the columns which went down through the 
center of the building to the foundation was se- 
lected. Two shelf supports of angle iron in the form 
of inverted trusses were secured to it by long bolts 
holding the trusses fogether on each side of the col- 





Fig. 10. Construction of shelf. 





Fig. 9. Combination shunt and volt box in the center 
foreground. 


’? 


umn. The shelf was made of 1” pine with trusses 
underneath each board for elimination of second- 
ary vibration in the shelf. When complete, each 
shelf measured 30” along the column side and ex- 
tended 2 feet from each side of the column. See 
Fig. 10. 

On each shelf the light source, mirrors and gal- 
vanometer were all mounted. See Figs. 10 and 11. 
The galvanometer and light source were so ar- 
ranged with respect to each other so that the heat 
of the lamp in the light source did not affect the 
galvanometer. The galvanometer was mounted at 
the extreme end of the shelf, about 20” away from 
the column. The light source was mounted diagon- 
ally on the other corner of the shelf. The light beam 
proceeds from the light source to a small mirror 
at the edge of the shelf facing the light source and 
the galvanometer, by means of which the light 
beam is reflected to the galvanometer. The light 
beam from the galvanometer mirror was directed 
toa 1” « 10” mirror which deflects the light beam 
on to the table top. 

The length of the light beam from the galvanom- 
eter mirror to the scale on the table top is two me- 
ters. The scale consists of a piece of ruled ground 
glass mounted upright, back of which a mirror is 
mounted at a 45° angle, deflecting the light beam 











Fig. 11. Galvanometer mounting and optical system. 
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from the table top on to the scale. The advantage 
of this arrangement lies in the ease with which one 
can glance from the instrument indication to the 
galvanometer balance and back to the instrument 
indication. Zero setting can be made by moving the 
scale until the scale zero is lined up with the hair- 
line in the light beam. 

When the galvanometer was mounted directly 
on the shelf with nothing to absorb the vibration, 
an oscillation of 30-cm. amplitude was observed at 
the end of the 2-meter beam of light. The cost of a 
Julius suspension being prohibitive. Experiments 
were conducted to mount the galvanometer on 
some form of absorption material to absorb the 
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Siuplified 





Fig. 12a. Simplified 


Schematic diagram of schematic diagram of shield- 
shielding circuit wnen ing circuit when calibrating 
calibrating a voltmeter. a microammeter, 

Fig. 12 


building vibration. The galvanometer was set on a 
heavy lead plate which in turn was set on cork, 
floated on oil, set on rubber balls, sponge rubber, 
etc. The final solution involved the use of a lead 
plate of such weight that, when combined with the 
weight of the galvanometer, it compressed three 
sponge rubber balls to one-tenth of their total 
compressibility. As a result, the total oscillation at 
the end of the light beam was reduced from 30 cm. 
to a half a centimeter maximum when train traffic 
was at its worst. 


POTENTIOMETER SHIELDING CIRCUIT 


Due to leakage currents, considerable trouble was 
experienced when calibrating instruments of the 
order of half a microampere. Solution of this prob- 
lem resolved itself into two possibilities: either 


lation alone proved insufficient after some experi- 
mentation, because the humidity in New York and 
vicinity in summer time caused moisture to con- 
dense on the surfaces and promote leakage paths. 
The problem was finally solved by a combination of 
both insulation and shielding. A fine grade of high- 
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shielding the circuit or trying to insulate it. Insu- . 


ly insulated copper wire (duck wire) was 
through the courtesy of the telephone 
This was shielded by covering it with a wi) 


eCured 
pany, 


om 2 -WOVen 
braid. One of the difficulties encountered j; wiring 
with this combination was a leakage path forme; 
from the shield to the conductor at the ends, wher, 


the conductor was terminated. Investigation (js. 
closed that the cause was a fine spray produced }y. 
a soldering flux when soldering. This spray coate: 
the rubber insulation between conductor and shie\, 
and produced a leakage path. This was remedied } 
cleaning and drying out the lead ends and dipping 
them in ceresin. 

The shielding circuit consisted basically 4 
mounting the galvanometer, potentiometer and D0- 
tentiometer current supply, standard cell, combing. 
tion shunt and volt box on metal plates. The gal. 
vanometer shielding circuit was connected to th 
positive side of the unknown e.m.f. binding pos 
of the potentiometer. The shields of the remaining 
circuit elements were connected together by means 
of shielded braid on the wires used to interconnect 
the various elements. This shielding circuit was 
grounded to the positive side of the rheostat box. 
In mounting the various units on the metal plates, 
the units were insulated from the plate by standing 
the elements on short hard rubber posts. Provi- 
sions were made for mounting the instrument be- 
ing calibrated on a similar mounting and using a 
pair of shielded leads. In Figs. 12a and 12b, shield- 
ing is represented by broken lines. 


CALIBRATING A WATTMETER 


In order to show the flexibility of this arrange- 
ment, the procedure in calibrating a wattmeter wil 
be used as an illustration. A second high-resistanc 
potentiometer is somewhat similarly equipped for 
voltmeter and milliameter calibration. In calibrat- 
ing a wattmeter, the voltage is held at constant 
value with this other potentiometer. This is accom- 
plished by connecting the second potentiometer to 
the potentiometer binding posts of the combination 
shunt and volt box of the first low-resistance po- 
tentiometer. One dial of the combination shunt and 
volt box is set on volts and the other is set on a 
voltage range to be measured. The potential-select- 
ing plug is inserted into the high-voltage suppl) 
and the output of. the voltage ‘control box is put 
through the controls of the high-resistance poten- 
tiometer. This arrangement facilitates the reversal 
of voltage at the same potentiometer on which the 
current is being calibrated. The actual voltage con- 
trol, however, is obtained at the controls of the 
high-resistance potentiometer, thus enabling the 
man observing the potential balance te adjust the 
voltage when it drifts off. The man calibrating the 
wattmeter at the low-resistance potentiometer sets 
the pointer of the wattmeter on the point being 
calibrated by controlling his current supply. Then 
he measures the current flow by measuring = 
voltage drop across one of the standard resistor 
by balancing the potentiometer. This is accom: 
plished by first selecting the standard resistor of 
proper value to carr y the current, by means of the 
standard resistor selecting switch and setting ¢ 
apparatus selecting switch on to the series ee 
box, or the 15-amp. shunt, whatever the range m 
be, thus connecting the potentiometer across ‘ 

(Continued on page ! 
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Ic dustry steadies 


we with production schedules that have no 
precedent in history, American industry finds the 
fluctuating voltages of its over-loaded power lines 
wholly inadequate to meet the “deadly” precision 
demanded for total war. 


Vital “nerve centers” of production lines are 
geared for precise performance when operated at 
specific line voltages. Any variation from these 
rated values, and there are many these days, may 
well mean lagging production schedules and a 
noticeable lack of uniformity in products. 


Fluctuating line voltages are no problem in 
plants where Sola “CV’s” have taken over. Even 
though the peaks and valleys of power consump- 
tion may cause a voltage variation of as much as 
30% — the vital “nerve centers” of their pro- 





duction lines continue to operate smoothly and 
with unerring precision. 


Day and night, without care or supervision, 
Sola Constant Voltage transformers maintain posi- 
tive control over electrically operated instruments 
and machines that are indispensable to the na- 
tion’s war effort. These transformers are available 
in standard units with capacities ranging from 
15 KVA, which might be used for an entire com- 
munications system for instance, to the small 
10 VA units for vacuum tubes. Special units can 
be built to specifications. 





Note to Industrial Executives: The problems solved 
by Sola “CV” transformers in other plants may have an exact 
counterpart in yours. Find out. Ask for bulletin GCV-74 









Cold Cathode Lighting - Mercury Lamps Series Lighting « Fluorescent Lighting « X-ray Equipment - Luminous Tube Signs 


Transformers for: Constant Voltage 
- Door Bells and Chimes - etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 


Oi! Burner Ignition - Radio - Power - Controls * Signal Systems 


March 1943—J nstruments—Page 121 








Here is the first batch of S H Oo P K I | K S from Instruments k -aders 





SEE PAGE 179 





—_—_—_= 


Testing Scale for Pressure Instruments to 3” Water 


By HERBERT ZIEBOLZ 
Askania Regulator Co., Chicago, II. 


RIGINALLY developed for our testing labora- 

tory, the testing scale described in the ensuing 
paragraphs could be, we believe, a valuable tool to 
manufacturers or service departments working 
with low-pressure gages. 

Description — The instrument eliminates dia- 
phragms and springs and thus avoids completely 
their characteristics which have a tendency to 
change with time. It employs a “null” principle. 

Air is supplied through connection A to the 
lower E of two cylindrically shaped cups D and E. 
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Cup £ is stationary while D is attached to bal- 
ance lever F' supported by knife edge G. 

As calibrated weights B are placed on the scale, 
the pressure building up inside of the cups, acting 
on the area of the cylinder, balances the weight as 
an. increase of the pressure increases the distance 
between both cups and thus relieves the pressure. 

The unit was found to be particularly useful for 
recalibrating low-pressure flow and_ pressure 
gages in the field, but it can be used also in pro- 
duction testing as no experience is needed for ad- 
justing pressure levels. 

Range—The minimum pressure for which the 
shown unit is regularly used is 1/100” of water 
(0.0186 mm. mercury), and its maximum range is 
4”. Other ranges can be obtained by using other 
cup dimensions. 


Home-made Testing Transformer 


By CHARLES E. DIEHL 
Master Mechanic, Utah Idaho Sugar Co., Spanish Fork, Utah 


HE transformer here described has been built 

and used in several shops where I have been 
located. It has been used for a-c. relay, a-c. or d-c. 
thermal overload and a-c. magnetic overload ele- 
ment testing, all currents up to 500 amperes. It is 
rated at 1 kw. continuous operation. Primary is 
wound for 115 volts at ™% turn per volt and no sec- 
ondary. This design makes it infinitely flexible both 
as to current variation desired and as to voltages 
delivered. The user wraps twice as many turns 
around the open core leg as he desires volts deliv- 
ered, allowing one turn for each half-volt to be 
produced. The wire size used depends on the cur- 
rent desired. Allow 500 circular mills cross-section 
to each ampere to be used in continuous operation. 
Higher currents may be used for short times with 
smaller wire. For high-current work, four turns of 
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4/0 welding cable is good up to 250 amperes and 
two of the same in parallel for 500 amperes. Odd 
voltages needed for testing can be obtained with 
small wire with the voltage limited only by. the 
number of turns the operator is willing to lace 
through the opening. Hook-up for high-current 
work is made with a rheostat or a lamp bank in 
series with the primary and a clamp-on type am- 
meter in the applied secondary. However the trans- 
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LECTRONICS bids fair to revolution- 

ize our every day living after the war. 
When Brown and Minneapolis-Honeywell 
placed experience and manufacturing re 
sources at the call of our government, the 
result of several years of research in Elec- 
tronics was immediately applied to instru- 
ments—for Testing airplanes in flight—for 
Controlling production of high octane gaso- 
line—for Treatment of special alloy steels 


=~ 


THE BROWN INSTRUMENT COMPANY, 4482 WAYNE AVENUE, PHILADELPHIA, 


for tanks, guns and armor plate—for Manu- 
facture of synthetic rubber—and for many 


other purposes entering directly into the 


war effort. 

Extending this peacetime experience to 
the technique of war, will bear fruit when 
Peace comes again, in startling new develop- 
ments in the Electronic control of industrial 
processes—busily engaged in peacetime pro- 


duction. 


PENNSYLVANIA 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 
MINNEAPOLIS, MINNESOTA, AND 119 PETER STREET, TORONTO, CANADA 


Wadsworth Road, Perivale, Middlesex, England 


Nybrokajen 7, Stockholm, Sweden 
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former will stand continuous direct applica 
the 115 volts a.c. 

The transformer core (see illustration) is <9 de. 
signed that a short circuit in the applied seco: dary 
will not burn out the primary. It has no secondary 
terminals for heavy current to damage aiid no 
switching or plugging devices to complicat« cop. 
struction or maintenance. Cost of construction js 
low. Standard transformer laminations are stacked. 
heavily taped together, dipped and baked. This jg 
to produce a vibration-free stack. The primary js 
then laced in and also heavily taped as this coil acts 
as the support or base of the unit. It is again dipped 
and baked. Coil consists of 230 turns of No. 14 

Re cotton enamel wire. 
_ Sento cin ee This unit has also been built in a 3-kw. size using 
Coupling Head equals (@, compact, 1 turn per volt with 115 turns No. 10 wire for ag 


fh of 















convenient, complete protection for primary. Core dimensions were such that 10 
lead wires. Couple to any standard eo incl “ rice that f th » 1-kw . ‘a 
vapor or moisture-proof electrical square inches 01 twice that o e 1-kKw. unit, was 
fitting. obtained. 
Retng: 100° to 600°F. contacts 10 ompaes, The uses the above transformers have been put 
volts, sensitivity + .1°F., 4/2" overall, 4/2 F 
pipe thread, unattected by vibrtion. (write for to so far are as follows: Relay testing, both voltage 
specifications on ompere copacit . . 
| yaa and current, soldering, spot welding, hard solder- 
May we assist in the solution of ing (carbon contact type), pipe thawing, low-volt- 


your temperature control problems. 


age appliance testing such as bells, buzzers, horns, 
toy motors; and as emergency replacement unit for 
burned-out low-voltage control transformers. 





6 MAIN ST. 
ASHLAND . 
MASSACHUSETTS Protecting Thermocouple of 


R-f. Ammeter During Overhaul 


By RANSOM H. BURT 
Jacksonville, Florida 














moving, replacing or repairing the thermo- 
couple unit in Weston radio-frequency ammeters. 
A piece of steel wire (approx. 0.06” in diameter 
and about 3” long) is bent at the middle in the 


| ERE is a simple little gadget to be used in re- 
| 
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Tor VIEW 









STEEL WIRE 
APPROX. SIDE 
0.0607 











Js a Close Second, ASON 


¢ = IMAS EDISON rightly claimed that time is the most valuable thing in the world, 
but there's no gainsaying that ACCURACY is a close second. For instance, accurate 


control of processing temperatures and pH saves rehandling, hence time 





For this purpose potentiometric instruments are supreme and their accuracy, for 25 years, 
has been largely due in most cases, to EPLAB Standard Cells. The latter were the first 
commercial cells of their type on the market and 
have made mass production compatible with unt 


formity in many fields 









Practically all our production is devoted to this one 











shape of a “U” and each end is bent into a smaller 
“U” to fit under the heads of the screws holding 
the insulating material and corrugated strips. Then 
it is fitted by bending carefully at right angles so 
that the two U-shaped feet are as level as possible 
in relation to the brass lugs on which the wire 
gadget is to fit. The gadget is then held on the ‘iat 
side of a grinding wheel and its feet levelled. Vhs 
will allow the screws to be tightened without caus- 


product 


THE EPPLEY LABORATORY, INC. 
SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A. 


EPLAB Standard CELLS 


For Potentiometric Instruments 
“As Standard as Sterling” 
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thermocouple unit to be twisted upon re- 


W the thermocouple unit is to be removed, 
ws are turned to the left a few turns; the 
is slipped underneath and the screws tight- 
Then, the nuts are taken off the lugs on 
the k of the instrument case and the thermo- 
unit is lifted out. Now, with the gadget on it 
lustration) the unit can be cleaned or in- 
spected without danger of damage to the delicate 
wires that compose the thermocouple. 





Pivoting 
By JOHN E. MORRISON 


Flanagan, Illinois 


T is important for instrument mechanics who 
| ane knowledge of small lathe work, such as can 
be accomplished on a jeweler’s lathe, to understand 
pivoting because new parts for instruments are 
difficult to obtain and because pivots are broken 
or rendered unfit for use in many ways: Small in- 
struments are often dropped or severely jarred, 
causing pivots to bend or break; also, if pivots are 
not properly oiled and become dry, they soon wear 
and the only remedy is a new pivot. Many work- 
men resort to almost every conceivable method to 
avoid the task of pivoting. The natural conclusion 
would be that pivoting is very difficult and that few 
instrument mechanics could perform it in a satis- 
factory manner. Pivoting is not easy and will re- 
quire skill if the work is done properly. When the 
repair has been completed, it should be as the orig- 
inal and not show where it was repaired. 

A good many pinions are too hard to be drilled 
without drawing temper. Copper should be used as 
it is the best conductor of heat we have at hand. A 
good method is to have several pieces of copper 
wire, with various sizes of holes drilled in them 
which will closely fit part of pinion or staff to be 
drawn. Heat wire quickly and remove copper wire 
when steel is drawn proper amount. 

One important thing is to have our work abso- 
lutely true whether we use chucks or cement. 
When a pinion or staff pivot runs true in lathe, 
light reflected from surface will appear perfectly 
still. Should it not be true, the light reflected will 
waver. This is one of the most delicate ways of 
testing. After you have trued your work in lathe 
you are ready to drill. Select the proper drill and 
see that cutting edge is sharp. The drill can be held 
in a pin vise and drill should project out of pin vise 
but little more than depth of hole to be drilled. By 
this method you will find there is less danger of 
breaking drill. After hole has been drilled, select 
proper steel wire for making pivot. Some workers 
have used a high-grade needle, cutting them to fit. 
Pivot or plug to be fitted in hole should be tapered 
so that it will bind slightly when inserted. Be sure 
that plug reaches bottom of hole. After pivot has 
been set and trued you are ready to cut to size. Now 
grind with oilstone powder and oil; next grind with 
crocus and oil. After cleaning, polish with diaman- 
tine in oil and use just enough oil to make rather 
thick paste. As I have stated before, remember that 
when pivoting work has been completed it should 
appear as new. 
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DEPENDABLE 


Whether your requirements are for Accurate Resistors, 
Silver Contact Rotary Selector Switches or Electrical Meas- 
uring Instruments you can depend on Shallcross Quality 

It has been our privilege to contribute to the Victory Effort 
through the creation and development of many Special 
designs. 

Perhaps we can be of service in connection with your 


problems. 
Write Dept. A 16 
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, HALLCROSS MFG. 


COLLINGDALE, PENNA. 










SAVING IN 
WAR BONDS 


EVERYBODY 
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The objective of Physics is to describe as accurately and 
clearly as possible the physical processes which go on in 
the universe about us. Therefore, Mechanics attempts an 
accurate and clear-cut description of the conditions of rest 
or motion of the objects about us, because Mechanics is that 
Science which treats of the action of forces on bodies. All 
















































































Fig. 1. The electric locomotive as it progresses from A to B via 
C has both a motion of translation and of rotation 


types of motion may be broken down into two kinds, trans- 
latory and rotatory. Thus a body passing over a curved 
path is proceeding from one point to another as in trans- 
latory motion and at the same time it is being turned. A 
locomotive rounding a curve is a good illustration. The 
locomotive proceeds from A to B via C (Fig. 1) and has a 
speed of translation along the track as it progresses. It is 
also turned (rotated) through about 90° in the figure as 
it travels from A to B via C. 

So many of our measuring instruments depend upon one 
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A “Refresher” on Principles of Mechanics 
for Instrument Men. 


By S. R. WILLIAMS 


Professor of Physics, Amherst College, Amherst, Mass. 


Fig. 2. Uniform Speed or Velocity. The winding drum D is driven by a constant-speed motor E, As the cord winds up on the 
drum D, the cart moves forward equal spaces with each tick of the metronome M. 





kind or another of the various types of motion that w. 
a clear understanding of motion in its various forms. Thjs 
is particularly true for recording and control instruments 
Thus in our time-keeping devices, an accurate time-piece 
demands a motion which is uniformly constant. In the cag, 
of the electricity meters which measure the electrical energy 
we use in our houses, the disk rotates between the poles 
of the magnet at a rate proportional to the watts of power 
being consumed. A thorough understanding of the types 
of motion available is quite essential in devising new 
gadgets for measurement and control. The adaptability of g 
measuring instrument for a definite purpose depends wpor 
the type of motion found in its moving parts. Cams, ece; 

trics, etc., are illustrations of this point. 


DEMONSTRATION OF UNIFORM SPEED OR VELOCITY 
If a body has a uniform speed, that is, a uniform rat: 
change of position, we may define it by the equation 


where d is the distance passed over in the time t, whether 
in a straight or a curved line and v is the average speed 
or velocity. 

Linear uniform speed or velocity may be demonstrated as 
in Fig. 2 by having an electric motor of uniform speed 
rotation wind up a rope on a drum which draws the cart ¢ 
along the top of the table. If the speed is regulated by 
means of a friction drive, the pointer p on the cart may be 
made to pass each succeeding post on the board at the exact 
tick of the metronome. A synchronous motor like thos 
used in a large electric clock makes a good constant speed 
motor. They are so constant we use them for keeping time. 
See Fig. 11 (Time) in the previous article (December) 
Variability in speed of the winding drum D is produced by 
a friction gearing and when set for a fixed ratio of the 
two friction surfaces, the drum then goes on with constant 
speed. 


aft 


DEMONSTRATION OF UNIFORMLY ACCELERATED LINEAR 
SPEED OR VELOCITY 

Often the speed or velocity varies. Then we have acceler- 
ated speed or velocity. If the rate of change of speed 
velocity is uniform we have uniformly accelerated speed 
or velocity, a = v/t. 

Allow the cart shown in Fig. 2 to roll down an inclined 
plane as in Fig. 3. Arrange the slope of the inclined plane 
and the rate of the metronome so that at each tick of the 
metronome the pointer p on the car will be passing one 0! 
the little posts along the inclined board. No longer does the 
body move over equal spaces in equal periods of time, but 
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Fig. 3. Uniformly Accelerated Motion. The cart, loaded with a 2-kilogram mass, rolls down the inclined plane with ever in- 


creasing speed. At each tick of the metronome the pointer p on the car passes one of the pylons a, 5, c¢, 


passed over each time is increasing at a rate pro- 
to the square of the time, i.e., d= “at?. 


the s 
north 


We may have a speed or velocity which is diminishing. 


Such motion we speak of as a decelerating speed or velocity. 
If the cart is shot up the inclined plane with a given initial 
speed its speed up will be a decreasing one and it will 


finally come to rest and then begin to roll down again. 


LINEAR MoTION WHICH HAS VARIABLE ACCELERATION 

Finally we have a motion in which even the acceleration 
is varying. This is often the case in driving an auto in 
traffic. 


DEMONSTRATION OF UNIFORM AND UNIFORMLY ACCELERATED 
ANGULAR SPEEDS OR VELOCITIES 


Just as we demonstrated uniform linear speeds or veloci- 
ties and uniformly accelerated linear speeds and velocities, 


so we may demonstrate uniform and uniformly accelerated 








Fig. 4. Uniform Angular Speed. The disk driven by an electric 
motor of uniform speed can be made, by means of a variable- 
speed friction-drive clutch, to have a constant speed such that the 
point A or B passes the pointer every tick of the metronome M. 


angular speed and velocities. These are days of motors and 
internal combustion engines. Rotatory motion is even more 
important than translatory motion if we consider our ‘prime 
movers, to say nothing of our recording instruments. 
Attach to the winding drum in Fig. 2 a divided circle as 
shown in Fig. 4, and show that equal angles are swept out 
in equal intervals of time when the motor runs with uni- 
form speed. If the disk is started from rest then it goes 
from a velocity at the start which is zero up to some finite 
speed which then becomes constant on the rotator used. 
While the angular speed is changing we have an illustra- 
tion of an accelerated angular speed, but after the fixed 
speed is attained then the end of the white line on the disk 


d and e. 





So much interest was shown in Dr. Williams’ arti- 
cle on Metrology (Dec. ’42) that he is preparing a, 
serial on the other physics, subjects which instrument 
men should know—all articles to consist of “demon- 
strations on paper,” whereby the reader “witnesses” 
demonstrations and almost “makes experiments.” 
This is the second article. The remaining ones (we 
all hope) will appear more frequently than every 
four months. —M. F. Behar, Editor 











arrives at the pointer p (Fig. 4) at every tick of the metro- 
nome. The speed of the disk and the period of the metro- 
nome can both be adjusted so that the ends of the line, 
A-B, arrive at the pointer p synchronously with the beats 
of the metronome. The angular speed and the angular ac- 
celeration may be represented by the following equations 
respectively : 


6 angle 
» (omega) — —_— — angular speed, and 
t time 
® angular velocity ; 
a (alpha) — = —______—_—__ = angular acceleration 
t time 


DEMONSTRATION OF A COMBINED LINEAR AND ANGULAR 
ACCELERATION OF MOTION 

Often we have a combination of linear and angular ac- 
celerations in some of our instruments. This is true in ball- 
bearing instruments and, as we shall see later on, under 
the subject of energy, such accelerations require forces and 
torques to produce them and therefore a problem for the 
engineer in designing instruments of measure and control. 

On the inclined plane used in Fig. 3, allow a wooden disk 
to roll down the plane as in Fig. 5. The period of the metro- 
nome and the inclination of the plane may both be adjusted 
so that the center of the disk will just be passing the little 
pylons, a, b, c, d, ete., set up on the plane at each tick of 
the metronome. It will be seen that each succeeding unit of 
time measured off by the metronome carries the disk a 
greater distance than the preceding one. Simultaneously the 
white line across the disk marks off larger and larger units 
of angular speed for each succeeding unit of time. 


ANGULAR MOTION WHICH HAS VARIABLE ACCELERATION 
This is the type of motion found in the fly-wheel of an 
auto engine when driving in traffic. 





Fig. 5. The rolling disk will illustrate both linear and angular accelerated motion. 
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CIRCULAR MEASURE—DEMONSTRATION OF THE RADIAN 

In Physics it is customary to express angles in radians 
instead of degrees. There are times when degrees become 
handier, however, as for instance in reading a transit in- 
strument or the divided circle on a spectrometer. The unit 
of circular measure, the radian, must be thoroughly under- 
stood if we are to measure angles in absolute units. 

In Fig. 6 is a disk whose diameter is 30 centimeters. If on 
the periphery of this circle one lays off a length A-B = 15 
centimeters, just equal to the radius of the disk, say OA, 





Fig. 6. The arc A-B has a length just equal to the 
radius OA or OB. The angle which this arc subtends 
is called a radian, which is the unit of circular meas- 
ure and equals 57°.2958 27 radians 360° 


then the angle AOB subtended by A-B is called a radian. 
There are 27 radians subtended by the entire circumference 
of the disk, therefore, 


27 radians = 360 
or 1 radian = 57°.2958 


Any other angle in degrees may be expressed in terms of 
radians by means of this ratio. Angular displacements, 
angular velocities and angular accelerations must be ex- 
pressed in terms of radians if we are to express our units 
of measurement in fundamental units. 

If in Fig. 6 a line like OA has a mass at A which is mov- 
ing around the periphery of the disk, we call the line join- 


and diagonal of the parallelogram, ABCD. 
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Fig. 8. Three concurrent forces are in equilibrium at the point D. These are represented in magnitude and direction by the sires 


ing the center O with the mass at A, the radius vec 


line joining the center of the sun with the cents Pong 
earth is called a radius vector. 

Let the mass M at A move around the circle with 4 yyj. 
form speed of v centimeters or inches per second Simul- 
taneously the radius vector always moves with iforn 
angular speed » which is related to the linear speed » }, 


the following relation 


2c7r = C, the circumference of a circle 


— = 7, the radius of the circle, that is 


2a 


arc 


angle 





= radius 


Dividing both C and 27 by the period T or one revolutio; 
gives 
C/T v linear velocity 
207/T w angular velocity 
If we divide again by the time 7, both v and », we get th. 
relation that the linear acceleration divided by the angula 
acceleration is 





or Vv = wo 





a linear acceleration 
— Yr 

a angular acceleration 
or a - ar 


These are relations which come up often and must be mas 
tered at the outset. 


DEMONSTRATION IN THE USE OF VECTOR QUANTITIES 
In, physical calculations there are two kinds of quantities 
vector and scalar. Scalar quantities involve magnitude only. 
Examples: liters of water, cubic centimeters of mercury 
Vector quantities are those possessing both magnitude and 
direction. Examples: Velocity, force, momentum. We car 


> 


Fig. 7. A vector quantity may be represented by a line whose 
length is proportional to the magnitude of the vector and whose 
direction is that of the vector. 





represent such quantities by a line usually in the form of 
an arrow as in Fig. 7. The direction of the line is that of 
the vector it represents and its length is proportional to 
the magnitude of the quantity. Thus quantities like force, 
velocity, acceleration and momentum are vector quantities 
and we are interested in their direction as well as in thei 
magnitude. It is customary in Physics to call undirected 
change of position speed; when directed we call it a velocity 


DEMONSTRATION OF THREE FORCES IN EQUILIBRIUM 
BY VECTOR REPRESENTATION 
In Fig. 8, two spring balances, S and S’, are hung 0! 
hooks at the top of the blackboard. At a point about a quar- 
ter of the distance along the string stretched between then 
are hung two 2-kilogram masses. The balance S reads 5.2 
kilograms and S’ reads 4.5 kilograms. If, along the tw 
Continued on page 15° 
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EACH CAM INDIVIDUALLY 
CALIBRATED—INSURING 
HAIRLINE ACCURACY IN EVERY METER 
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STANDARD CAM is utilized in the Cochrane insures unexcelled ACCURACY. There's nothing like it! 











































» Seven of Flow Meter receiver mechanism. This cam has The individually calibrated cam is just another of the 
is that of two important functions. First, it rectifies the refinements that guard the priceless accuracy of 
rtional to , oe : : “ 
ke f square root relation of rate of flow to differential pres- Cochrane Flow Meters. We start with a friction-free 
> Torce, : 
juantities sure, making possible the uniformly graduated transmitter, we relieve the measuring circuit of all 
5 9 their Cochrane chart instead of the misleading square work by means of a sensitive galvanometer for detec 
ndirected Fi > aaa 
sialasbi root graduations. tion of difference in rate of flow and we end with high 
and equal power throughout the entire scale by using 
RIUM Can ; oe ae ee ’ Ea 
Second, each cam is individually calibrated for each an external source of power for indicating. recording 
hie an meter at the time the final calibration test is made. This and integrating. 
t a quar- 
2en then p O W z R 
reads 5.2 T A = 
the tw o sum up: ACCURACY = rr 
: P friction 
DLO ¢ L5e ratlel 





In the Cochrane Flow Meter the power comes from an auxiliary motor 





and not from the measuring circuit, which is relieved of all work. The 





Cochrane Meter is a true null device.* 


COCHRANE CORPORATION « 3120 N. 17th St., Phila., Pa. 


COCHRANE 


FLOW METERS 


* 4 bridge circuit alone is not a null method meter. A galvanometer is required to dete 
d £ 
and an external source of power to restore balance 
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Ordnance Production Gaging 


By CAPTAIN RUSH A. BOWMAN 


In charge of Pittsburgh Gage Laboratory, Ordnance Department, U. S. Army 


CHAPTER VI 
TAPER AND ANGLE DETERMINATIONS 

The gaging of tapers involves some of the unique prob- 
lems or difficulties in the field of inspection. The size and 
shape of conical sections or tapers are determined by spe- 
cifying: 

(a) Two diameters with a length between—each with 
tolerance, 

(6) A diameter, a taper and a length—each with tol- 
erance. 

(c) Two diameters and a taper—each with tolerance. 
(Note: This type of specification is seldom used.) 

(d) A diameter with tolerance, axial position as a ref- 
erence (no tolerance), and the taper a reference (no tol- 
erance) allowing.cone or taper to run into other cylindrical 
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Fig. 1. Method of specifying a tapered part is shown. At a distance A from 
the face of the pin, the diameter must be between B and C. No tolerance 
is shown on either A or the taper. Any surface lying entirely within the 
shaded area is therefore within tolerance. 


TAPERED HOLE IN WORK ~_ LO7, 


a a, _TOLERANCE STEP 
TOLERANCE 0 

















N DIA. 
TAPER PER IN 


Fig. 2. A taper plug gage and the component which it inspects. Note that 
the step is a quotient, and therefore, a magnification of the tolerance on 
the diameter as long as the angle is less than 45°. Note further than the 
smaller the taper, the greater is the magnification. 


or conic surfaces or planes. (Note: At an untoleranced po- 
sition, such as O in Fig. 1, if limits on diameter are de- 
scribed and surfaces are passed through these limits, they 
will describe the limiting surfaces which may exist. Then, 
any smooth surface whose points fall between these limits 
is acceptable.) 


The difficulty arises from the fact that, in general, one 
gage only is used in taper determinations. And, theoreti- 
cally, that single gage should measure both limits of each 
of the elements involved in the specification of that taper. 
Actually, this is an impossibility in each of the first three 
cases above. If the gage is a taper plug, it really gages 
more in accordance with (d). Quite logically, this is the 
method which is now being adopted in specification of 
tapers. 
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The taper plug or ring does not gage even acc 


the specification of (d). Note again Fig. 1. If F ig 4 
minimum diameter of the cross-section a O, and is the 


maximum, then in order to gage strictly in accordane 
with the specification, it would be necessary that the dis 
tance A be fixed and that the taper ring contract norma 


to the axis like an iris diaphragm until it contacted th, 
outside of the taper pin shown. It would then be necessa) 
to determine whether the part was in tolerance by th 
amount of contraction at the position O. All this, of cours 
is impracticable. In actuality, the taper ring slips over t} 
pin and a movement D is possible within the limits of ¢, 








+ TOLERANCE STEP 


Fig. 3. A taper ring gage and the component which it inspects. Note ste; 
to show tolerance. The same ruie with respect to magnification app! 
as in the plug 




















Fig. 4. Two cases where the gage will show part to be within tole 
while actually it is not. Shaded section A represents desired tolerance 
part. The line B is the actual surface of the part. The gage contacts the 
part in each case at O which is within tolerance, passing the part whi 
actually it should not be accepted. 


erance of the part since the diameter at O is the sam 
as the diameter at M. The gage then is designed with th 
correct taper and with the maximum diameter C at the 
critical point O. It may go on the tapered part a distance 
D beyond the reference point O. This travel, representing 
the tolerance, is usually shown by allowing the tapere 
part to extend through the ring gage with two flush 
faces ground on the end of the ring indicating the maxi 
mum and minimum distance axially at which diameter ( 
may exist. This step on the ring will obviously correspon¢ 


i] 


to D less the gage maker’s tolerances. See Fig. 3. 


Difficulties arise when tapers begin to “run out’’ so 
they will pass at one end of the gage and yet be u! 
size at the other end (or oversize in the case of a t: 
hole). See Fig. 4. 
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4 
Fig. 5. A flush pin gage being used to inspect a countersink. This gage is 
determining the position of a diameter B from the face of the part. In this 
case, it is at O, a distance D from that face. Note relief of the angle at A. 


It is apparent also that if this difficulty is experienced 
in gaging, it may likewise be expected to occur in func- 
tioning of the parts in the assembly. As a consequence, one 
diameter on a taper will be taken as the critical point. 
This diameter will normally be recognizable by the method 
of dimensioning on the component drawing. 


For this reason, the practice has grown up of 
gaging the axial position of a particular diameter 
along the taper. 


The gage design often takes the form of a flush pin gage. 
See Fig. 5. In most cases, one diameter measured this way 
is satisfactory with a spot check of the taper. Such a spot 
check is made with an optical comparator, or by “blueing 
in” a master taper, or with a bevel protractor. 

Where, in addition to a diameter, the taper is also criti- 
cal, a diameter may be checked at several different points 
with the above method, one flush pin being used to measure 
the critical diameter, the other flush pins to determine 
that the taper is not “running out.” 
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h-2 ti +d TAN. 3) = DIA. SMALL END OF GAGE 
cos A. 2 


Fig. 6. Measuring a taper plug with a sine bar. 





This unique serial is based on the remarkably suc- 
cessful course of lectures by Captain Bowman (then 
Lieutenant) to us Reserve Officers, in which he com- 
bined the fruits of his civilian experience as Gage 
Supervisor and of his Ordnance training. 

—M. F. Behar, Editor 
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tion and Alignment Gaging—Oct. '42; VII. Profile Deter- 
minations—Dec. '42; VIII. Thread Gaging—Feb. '43; VIL. 


Taper and Angle Determinations—Mar. ‘43. 











Still another method is sometimes used in which the 
critical diameter is checked and, in addition, the complete 
profile is also checked by “blueing in” a plug or ring with 
the part. This latter system is used in checking the chamber 
and forcing cone of a gun where the interior is extremely 
critical not only from the standpoint of size, but also form, 
surface, etc. 

This does not mean that the taper plug and taper ring 
are no longer used, but their use is limited to cases where 
conditions such as those in Fig. 4 will not be of great 
consequence. 

No wear is allowed on the taper plug because as a taper 
plug wears, the position of a given diameter will merely 
move toward the larger end in a plane normal to the axis. 
In general, the angle itself on the plug will tend to become 
more nearly the theoretical requirement of that taper. 


INSPECTION 
Taper Plug and Ring 
A number of methods are used in the inspection of a 
taper plug. Two such methods are herein shown, see Figs. 
6 and 7. While either method represents complete inspec 


SPINOLE OF MEASURING MACH. SUPER MICROMETER OR MICROMETER 
CALIPER 


















































We ~-— My ~ 
= De ~ | ANVIL 
q im ~——_+——__ t 
T a's 7 | 
i 
Hy 
H h 
lA 
4 | 
! x ae 
Be eee 
° = M+ 
Gz DIA. OF MEASURING ROLLS 
h= HEIGHT OF GAGE BLOCKS USED 
H@H;*LENGTH OF TAPER PLUG MIN. & MAX. STEPS 
C= TAPER PER INCH = M2-M) 
h 
FORMULAS 
Mo-M 
TAN As —Sp—t 
“h 
B= 90°-A 8 
0): M;- (G6 COT. 5 +6} 
Do "Of HC CR 0,+2(H TAN. A) 
D3* 0, +H, C 
EXAMPLE ! 
LET G=.2000 h=1.000 H=1.50 H =1.55 M =1.93834 M =2.291 
~2.291-1,93834 
TAN. A= te = 17633 = TAN. 10° 
B= 90™ 10% 80 


D)=193834- (.2 COT. 40°+G)=1.93834- 43834 = 1.500 
Do= 1.500+ 3. TAN. 10°= 2.029 


D3* |.500+3.1 TAN. 10° = 2.0466 


Fig. 7. Roll method of measuring taper plug gages. 
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Internal Surfaces.” 

For prompt action and our recom- 
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IT’S EASY TO BE 
ACCURATE WITH 


ADJUSTABLE LIMIT 
SNAP GAUGES 






The M-G Snap Gauge is the only adjustable limit gauge having the 
adjusting and locking means both completely housed within the heads 


fore, when once sealed, the gauge cannot be tampered with unless the 
sealing is removed. 


M-G GAGE COMPANY syracuse, New York 
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Ph BUSHINGS \HOLOER 


WORK 
Fig. 8. A chamber Sage tor cartridge case. This gage is Particu 
mon since it is used in inspection of every cartridge. 
by ‘‘blueing-in’’ with master similar to the ‘‘Work’’ 
produced. 
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TO FIND Xx (TAPER PREVIOUSLY DETERMINED) 


X =A +2H 
X=B +2H 


TANO 
TANG 


A+2H TAN@=B+2H TANG 


A-B 


4 ST TAN@— TANS) 


MAY BE USED TO CHECK CHAMBER GAGES, 
CARTRIDGE CASE CHECKS, METALLIC BELT LINK 
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Fig. 10 
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in itself, if both sine bar and rolls are available, 


inspection of the angle, and the gage blocks, rolls, 
ter, or super micrometer for the determination of 
tion of the reference diameter. In Fig. 6 it will be 
at it is necessary to hold a straight edge to the end 
lug and align this with the button on the sine bar. 
This ) rocedure is somewhat difficult, hence a common source 
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bad p—x — 
REQUIRED DIMENSIONS 


MEASUREMENT OVER ROLLS OF YT RADIUS 


= 
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a= 90° — X =M— 2rCi +COT a) 
e Y =X + 2A TANS 


Z =X + 2H TANS 
Fig. 11 


of inaccuracies; and absolute alignment is necessary in or- 
der that this method of inspection be accurate. The deter- 
mination of angle only is necessary. The position of the 
plug with respect to buttons on the sine bar is of no con- 
sequence. The angle is determined merely by the difference 
in height of the buttons. The complete formula for this 
method is given, however. 

The method shown in Fig. 7 is simpler because the angle 
is already known in that only one set of readings is neces- 
sary. There is a definite possibility that when the three po- 
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M= MEASUREMENT OVER ROLLS OF PF RADIUS. 


X,Y = REQUIRED DIMENSIONS. a= S22 


X =M—2Y (1+ TAN @) Y=X-2H TAN® 


Fig. 12 


sitions are measured and the angle determined from these 
measurements, such angle determination may be inaccurate 
by reason of possible slight irregularities in the surface. 
One idea is frequently overlooked in the inspection of 
extremely slow tapers. Slow tapers are often hard to meas- 
ure, especially when they intersect another taper or a 
cylindrical surface. It often is necessary to determine diam- 
eters at the intersection of such surfaces which are not 
eadily measurable as in the case of chamber gages (see 


- jg well to make use of the sine bar in connection | 






When the Lights of 


the World go on again... 





. .. then, and then only will thousands discover 
the true meaning of SOMCO leadership through 
applied research. New inventions—new ideas in 
lenses, prisms and optical flats will unfold new 


wonders for better living in the days to come. 


Today, we at SOMCO are 100%, on vital war 
work. We are devoting all our efforts, all our pro- 
duction facilities to the all-important job before 


us——Winning the War. 


In the meantime, SOMCO applied research is 
steadily pressing forward in preparation for even 
better optical products when Victory is ours. Now 
as always, we welcome your inquiries about pres- 
ent problems or future plans. Our research, engi- 
neering and production facilities are at your serv- 


ice. Write today. 


The Army-Navy Production “E” bas 
been awarded to SOMCO in recogni- 
tion of quality optical equipment, in 





quantity, on time. 


SIMPSON OPTICAL MANUFACTURING CO. 
CHICAGO, ILLINOIS 


LEADERSHIP THROUGH APPLIED RESEARCH 
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AMES csurdred Sorces 


DIAL 


Made to A. G. D. specifications in four sizes with four- 

teen different dial numberings indicating 

sandths, half and tenths of thousandths inches. Plain 

or jewel bearings. Shock absorbers for all mociels 
Send for new catalog No. 52 


B. C. AMES CO., WALTHAM, MASS. 





Federal Taperlock 
plastic GAGE HANDLES 


Immediate Delivery! 


% Made of durable plastic material, 
they are lighter than any metals 
used for Gage Handles. 

* This light weight makes gages 
more sensitive to touch and re- 
duces fatigue caused by long 
continuous use—particularly in 
the case of women inspectors. 
Insulates from bodily heat, help- 
ing maintain accuracy of gages. 

*% Made to fit gages of standard 
sizes. Easily marked for identifi- 
cation with the same lettering 
used for metal handles. 

% The low cost represents a real 
saving. Available in 6 standard 
sizes, in any quantity and with- 
out delay. 

* COLORS!!! Anew feature 
in Federal Gage Handles. Per- 
mits quick identification of types 
or sizes without measuring 
gages. Available in BLACK— 
RED—YELLOW—GREEN. 


INDICATORS 
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408 NORTH LEAVITT ST. 
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Fig. 8) and the corresponding cartridge case gages. If the 
taper is 0.050" per inch of length, the axial travel for a 
change of 0.0001" in diameter is 0.002"; if the taper is 
0.005", the axial travel for a change of 0.0001" in diameter 
is 0.020", ete. It may be seen that in some cases the crudest 
method of length measurement may sometimes be employed 
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@ We believe every good American wants 
above all to get this war won. Certainly that 
is the spirit here in the “Connecticut” plant. 
But postwar planning is as necessary to the 
business world as to government. 

We do not believe tomorrow’s world and 
yesterday’s world have much in common. 

We think that many of tomorrow’s better 
things will come from ‘“‘a little black box’’ 
containing automatic electric and electronic 
equipment. It will do much more than turn 
things on and off automatically at certain times 
— it will “look inside” materials being fabri- 
cated into finished products, “inspect” trans- 
portation equipment to be sure it is safe. It 
will improve communications amazingly. 

This “little black box” is not the invention 
of “Connecticut” or any other one company. 
It merely represents the practical application 
of advanced electrical and electronic princi- 
ples, many of which are being learned from 
wartime development. “Connecticut” develop- 
ment engineers will have much to offer the 
manufacturer who would like to see the magic 
of ‘‘a little black box” applied to his product, 


or to machines in his plant. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


—~ 
NOUSTRIES 


MERIDEN, CONNECTICUT 
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INCORPORATED 
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== CGAERTNHER SSS 
MICROMETER SLIDES 


for accurate linear measurements 
fitted with microscope or telescope, permit— 





depth 


measurements 


micrometer 
focusing 


vertical measurements horizontal measurements 


The adaptability of these slides to innumerable measuring 
problems permits wide application in testing and inspec- 
tion departments, laboratories, and shops. 


RANGES: up to 4 inches (100 mm) 
READINGS: to .00005 inch (0.001 mm) 
THE 


GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 





Page 136—IJnstruments—Vol. 16 


FIGHT “BULLS’ 








ace 





oO 





be en sae 


Mg 




















TO DETERMINE ANGLE @ BY MEASURING OVER TWO 
ROLLS OF DIFFERENT DIAMETER 


M,= MEASUREMENT OVER SMALLER ROLL 
My= MEASUREMENT OVER LARGER ROLL 
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Fig. 18 


to determine the diameter of a taper at a given point to 
close limits of measurement if the actual taper is known. 

Taper rings are invariably mastered with a taper plug. 
The plug is “blued-in” to determine that the surface con- 
tact is comparatively regular. The inspection of this master 
is, of course, the same as the inspection of an ordinary 
taper plug gage. 

A number of specific gage inspection problems, and their 
solutions, are shown in the drawings of actual inspection 
setups, Figs. 9 to 18. 


LETTER TO THE EDITOR 


Air Flow Measurements to Engines and 
Carburetors 
To the Editor of Instruments: 


In connection with Mr. J. P. Green’s interesting article on 
the above subject in the February issue of Instruments, the 
writer believes that it would be advisable to call attention 
to a possible source of considerable error in the measure- 
ment of air or gas flow to or from reciprocating engines 0! 
compressors. Such an error may result from pulsations set 
up in the line through which the flow is being measured. 
Such pulsations seriously affect the accuracy of any manom- 
eter indications of flow rate. 


An example of this was called to the writer’s attention 
some time ago, when difficulty was experienced in obtaining 
an accurate air measurement of the flow to the carburetor 
of a six-cylinder automobile engine operating at about 3,(00 
r.p.m. In order to iron out these pulsations, which were of 
course, entirely invisible and undetectable on the manom- 
eter, it was found necessary to install two (2) capacity 
chambers of approximately 50-gallon capacity each, between 
the measuring orifice and the carburetor intake. A single 
capacity chamber was first tried, and while this consider- 
ably reduced the error, the two (2) chambers in series were 
necessary to eliminate it completely. 


E. H. TENBROECK 


Eng’g & Constr. Dep't 
The Atlantic Refining 








Philadelphia, Pa. 
March 4, 1943 
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Because of the urgent needs of war, many materials must be tested 
for service on a production basis. For expediting production test- 
ing, only Riehle Universal Hydraulic Testing Machines offer ONE 
HANDWHEEL CONTROL. Straining head speeds are completely 


controlled from fast forward to fast return in one revolution. Pro- 





vides precise control for slow speeds. Number of testing speeds is 
unlimited because regulation is stepless. Operation is so simple, Riehle 
Testing Machines can be operated by anyone with a minimum of 
training. These machines will help you to produce more and better 
equipment in the battle of production. 























iviei : i I ., East Moline, Hlinois 
Division of American Machine and Metals, Inc., Eas height. Capacities up to 30,000 pounds. 


[scans ontaeessotenes eecaeraaen atten aemncomemmenante — — 


“One test is worth a thousand expert opinions” 


stem 404s 


UNIVERSAL MACHINES FOR TENSION, COMPRESSION AND TRANSVERSE TESTING @ IMPACT TESTERS @ 
VICKERS HARDNESS MACHINES @ BRINNELL HARDNESS TESTERS AND MEASURING INSTRUMENTS 





R EF Ly | F TES TI N G Model P-3 Universal type machine expressly 
designed for routine testing of wire, sheets 
MA CHI NES and light bars—as well as exacting research 


work. Open gripping heads at convenient 


J 
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“She takes me there 
and she 
Sings me Back! 


“MAYBE ORPHAN ANNIE’S nor as pretty as she used to be. 
Jap AA has lifted her face a few times, and her skin’s lost that 
school-girl complexion, But she takes me where I’m heading 
for, and then she brings me home. And the dials on her in- 
strument panel are the sweetest sight a man can see when he’s 
five hours out and getting homesick.” 


“AFTER THE WAR, my wife will probably have /er say when 
we shop for a family plane. She can have her choice of color, 
but I'll choose the instruments—precision instruments that 
can take it when the going gets tough, and still tell the truth. 
When I fly, I want to know where I’m going. With me, it’s 


not bow fast... it’s how sure!” 


ELMHURST, NEW YORK © GLENDALE, CALIFORNIA 
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TYPICAL of today’s fine precision instruments is the Kollsman 
Direction Indicator. Its easy-to-read dial corresponds to the 
compass rose appearing on all navigation charts. The refet 
ence index pointer can be set to any desired heading by 
turning the knob at the bottom of the dial . . . and a steady 


. ° ° , } 
course can easily be held by keeping the pointers matched 
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OPERATING PRINCIPLE 


INSTALLATION MAINTENANCE 


viation I ntruments 


Navigation Automatic- piloting 


Communication Flight- testing 
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Power plant 


SPECIAL ISSUE 


Automatic- landing Aerological 


Production Instrument- testing 
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WELCOME TO THE AIRCRAFT INSTRUMENT GUILD! 


HIS extraordinary issue of the Aviation Instruments 

Department is the fulfilment of a promise—and it also 
is in itself a promise of future achievements which are ex- 
pected to benefit both aviation and instrumentation. 

In the first issue of this Department (June 1942) it was 
announced that Guest Editors, all drawn from the field of 
education, would be in charge of subsequent issues. Our very 
first Guest Editor, who contributed the material for the 
July 1942 Aviation Instruments Department, was R. G. 
Ojers. One of his two editorials was entitled “Let’s Get To- 
gether—Proposing a Guild of Aircraft Instrument Mechan- 
ics.” When we received the material from Mr. Ojers, this 
particular editorial struck us as an on-the-spur-of-the-mo- 
ment job and we wrote Mr. Ojers, asking just what he had 
in mind. As a result, he re-wrote portions of his original 


§ editorial and added three or four paragraphs, explaining 


that his proposed Guild would be neither a labor union nor a 
new engineering society but a genuine guild, similar to the 
highly-respected Watchmakers’ Guild. In these new para- 
graphs he explained the distinctions and stated that he for- 
merly was a watchmaker himself. 

Of course we had not refused to print this appeal (we 
give each Guest Editor full charge within well-understood 
limits) but’ we had not been enthusiastic. Our hesitation 
was dispelled, however, and it was with pleasure that we 
featured his appeal—with pleasure and with confidence that 
the Guild would become a glorious reality. 

It did! Soon Mr. Ojers was reporting that Instruments 
subscribers in various parts of the country had applied for 
membership. The Guild was formally organized in October. 
We received various forms and circulars. One of the notices 
to members ended with the mention that a Guild magazine 
would be started, but it was accompanied by a letter from 
Mr. Ojers in which he asked whether Instruments could 
serve that purpose, what rates we would charge for various 


amounts of space, and so forth. We replied somewhat as 
follows: 


(1) There would be no charge—as there is no charge to the 
organizations which use space on our Instruments Societies Page ; 
(2) the Guild would get space in this Department; (3) internal 
Guild affairs would appear under a distinctive Guild heading; 
(4) technical articles by Guild members would be treated as are 
all other technical articles—the only consideration being value to 
Instruments readers; (5) as with all organization under the Group 
Subscription Plan, any members who are not subscribers would 
receive Instrwments automatically for $1 of their dues sent in 
groups of five or more at a time. 


The material for the first Guild “sub-department” of the 
Aviation Instruments Department was received early in 
February. There was so much of it that, except for “this 
here column,” it is the entire Aviation Instruments Depart- 
ment this month! 

Among Guild members are outstanding experts whose 
articles, though written for the benefit of their fellow- 
members, will benefit all other Instruments readers. 

We have some ten thousand subscribers and at present 
there are some two hundred members in the Guild, that is 
to say, 2%; but the 98% will not mind our devoting this 
month’s Aviation Instruments Department exclusively to 
the Guild: already there are extremely interesting technical 
articles and notes which will interest the 98%. And the 98-2 
ratio is today’s: tomorrow it may be 90-10, then 80-20... 
who knows? 

After this month’s “Guild splurge,” the usual variety will 
be resumed and those few purely internal Guild matters 
which are accepted for publication will be printed in small 
type, as is done with the internal affairs of the industrial 
instrument societies on the Societies Page. 

From now on, however, each Guest Editor of the Aviation 
Instruments Department will not have charge of all of it: 
some of it will be the Guild’s . . . and we know of other 
claimants for space! —M. F. BEHAR, Editor of Instruments 


OFFICERS OF THE AIRCRAFT INSTRUMENT GUILD 


R. G. OJERS R. L. DAVIS L. 
President Vice-President 


J. HARVAT A. Jd. 
Treasurer 


PFISTER, Jr. E. M. ALLSMAN 
Secretary Recorder 
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ment mechanics in the earlier days was to 

become licensed by the C.A.A. like our big 
brothers, the Aircraft and Engines Mechanics, as 
well as the Radiotricians. 

It was easy for us to see why the radio people 
should stand in a group by themselves but for the 
A and E Mechanics, to hold a special rating while 
the aircraft instrument technicians be left out was 
quite beyond our ken. 

It is true, we were mere infants in swaddling 
clothes, and the proverbial “seats of the pants” of 
the pilots were the best of instruments, at least in 
the small or light craft, but with the advent of the 
two-, three- and now huge four-motor planes, it 
was necessary we grow up—and fast. This we did, 
even to the extent of growing out of our pants, so 
to speak. We even suffered growing pains; one 
group of muscles didn’t know how the other group 
were developing, but we did know they were. The 
next thing that became necessary was to try to 
coérdinate all groups that we may grow together, 
that we may be governed by one universal leader, 
knowledge, through interchange of experiences. 

There are a number of ways we could gain 
knowledge. Go to school—the best way to get a 
start; here you could go only so far then you were 
shoved out on your own. Or you, as an apprentice, 
could sit beside an older mechanic and learn his 
ways, which, like the first, would take you only so 
far, as the older mechanic didn’t have the oppor- 
tunity to advance himself very much. Why? Sim- 
ply because the instruments he is working on and 
teaching you are only a few of the large number 
of instruments in the average plane of today. 

So why not allow hundreds of mechanics that 
work on hundreds of different instruments codper- 
ate to give one another the benefit of their experi- 
ences, giving everyone the opportunity to become 
more proficient as well as versatile, in a line of work 
that is a trade in itself? This is what created the 
necessity of bringing these tradesmen into a group 
or guild. 

One of the greatest forward movements to be 
taken by the aircraft instrument mechanics is to 
become recognized by the Civil Aeronautics Admin- 
istration, creating a special rating to a trade that 
has grown in proportion to be almost unbelievable. 
This can best be done by publicizing the instru- 
ment mechanic and letting it be known that we 
are on the job. 

It was not so long ago that the average pilot 
looked upon instruments as rather fancy and ex- 
pensive gadgets, but under present conditions the 
average pilot refuses to take his plane off the 
ground if the hand on the airspeed indicator is a 
trifle off zero. 

The Aircraft Instrument Guild has become a 
reality, with a charter membership enrollment of 
fifty-one. More than a hundred additional members 
have enrolled since. 


| () of the keenest desires of a few instru- 
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The Arrangement Between Instruments 
and the Aircraft Instrument Guild 


By R. G. OJERS 


President, Aircraft Instrument Guild, 812 N. Delaware Place, Tulsa, Okla. 






While this was a local organization at the stay 
and the charter was granted in Oklahoma, we desir. 
it to be nationwide, and even international afte; 
the war, if not before. 

Another important factor is to have some work. 
ing arrangement with the various instrument map. 
ufacturers whereby an instrument mechanic yi] 
be able to obtain service and overhaul manuals per. 
taining to the proper overhaul and installation of 
all instruments. I am sure they will be more thay 
glad to codperate with us as soon as they know we 
will have proper control of the distribution. 

Their objection in the past has been a fear g 
layman would attempt to overhaul the instruments 
and cause some irreparable damage and then at. 
tempt to blame the manufacturer, causing possible 
hard feelings between the manufacturer and the 
operator. 

Through the classification of the mechanics in the 
Aircraft Instrument Guild, we can give some defi- 
nite assurance of only mechanics receiving this 
service. 





















This Our Emblem 


You will notice the large A, signifying the Aircraft, and 
the I and G on the wings signifying our instruments are 
used in flight. We have a sector gear on the left for stand- 
ard instruments, the gyro rotor on the right for gyroscopic 
























AIRCRAFT INSTRU ME 





(Reduced size.—The decalcomania transfer for auto 
windshields or office windows is 4” square.) 


instruments and the two bolts of lightning for electrifica- 
tion of instrument indication, and through it all, we main- 
tain precision and quality. 

This is an emblem that should indicate to the mechanic 
a goal we should all strive for—proficiency in all work pe! 
taining to aircraft instruments, cooperation through unity 
of mechanics, recognition through publicity, and «//a?- 
ment of perfection through persistence. —R.G.0. 
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Th se and many other things have been lying 
at in the minds of a lot of us and they were 


dor! no : 
waiting an “open sesame” to these inter- 


onl; sae 
‘ock desires and ambitions that we may, through 
some organ acting in the capacity of a heart, glean 


all tne goodness from our vast resources of me- 
chanics, sifting, sorting, then constructing valuable 
blocks of knowledge that we may have a more 
sturdy foundation in which to build our trade. 

This opportunity was unexpectedly presented to 
me when I was asked to become Guest Editor of 
the “Aviation Instruments” department of the 
magazine Instruments. I more than jumped at the 
chance, as it offered me means of expressing what 
I know was in the minds of hundreds, yes, today 
I can say thousands, of other minds—our desire 
to create an organization which, after due consid- 
eration, we called a guild. 

As a result of my article in the July 1942 Instru- 
ments magazine, letters have come in from the 
four corners of our United States, expressing in- 
terest and willingness to participate. 

These letters didn’t come from graduates of the 
Spartan School of Aeronautics only, but from in- 
strument schools in California, New York, IIli- 
nois, Washington—from mechanics of long stand- 
ing and from various airlines requesting more in- 
formation. The majority of the inquiries offered 
complete codperation in our endeavors; a few were 
skeptical, wanting to know what they could expect 
in return for their investment, thinking perhaps 
this was a union. All we can say now or later is 
that the benefits to be received will be just what 
we all make it. 

We were first confronted with the difficulty of 
starting our guild on a reasonably sound founda- 
tion. Due to necessity, a small group of us that 
were permanently stationed here in Tulsa met to 
form a nucleus around which our guild could be 
shaped. 

Since this time, we have been necessarily slow 
in growing as our various tasks had to be taken 
care of first, and the Guild in our spare time, of 
which none of us has any too much. 

It was our original intention to publish a maga- 
zine of our own, but the extra cost and extra work, 
and lack of experience, made us wonder about the 
feasibility of such an undertaking when, like manna 
from Heaven, Major M. F. Behar, the Editor of 
Instruments, came to our rescue and offered us 
rs = space necessary for the advancement of our 

uild. 

This assumption of a financial burden by In- 
struments has proved a boon in other ways. We 
figure that the saving of this money will allow us 
to encourage mechanics to write articles by en- 
abling us to reward them for their efforts. I realize 
—and others helping put this over realize—that 
the time and work involved in getting up interest- 
ing articles that may be beneficial to our members 
is tremendous. Then, too, we may run out of mate- 
rial, or questions will be submitted that we may 
lack the knowledge or time to answer. By paying a 
sum commensurate with the problem in question, 
this will make everyone feel a little more like spend- 
ing extra time in working out diagrams, charts 
and even pictures when necessary, to complete an 
article in a manner to be sufficiently explanatory 
for both the new mechanic as well as the old timers. 








Brief Account of Formation 


of Guild; By-laws 


N October 3, 1942, a meeting was held at 920 S. 
O Canton, Tulsa, Oklahoma, for the sole purpose of 

discussing the possibilities of organizing a Guild in 
order to further activities of interest and benefit to aircraft 
instrument technicians, mechanics and specialists. 

Those present expressed a decided interest and a desire 
to begin activities toward definite organization immediately 
and requested that officers be elected for the purpose. Those 
elected were: R. G. Ojers, President; R. L. Davis, Vice- 
President; L. J. Harvat, Treasurer; A. J. Pfister, Jr., Secre- 
tary; and E. M. Allsman, Recorder. 

October 4, 1942 was set aside for the presentation of the 
Articles of Incorporation and By-Laws. The meeting was 
duly held and resumed on October 6, 1942, at which time 
the Articles were signed by fifty-one charter members. 

The By-Laws of the Aircraft Instrument Guild were 
presented for approval and adoption on November 22, 1942. 
After lengthy discussion and changes, they were declared 
unanimously adopted. They read as follows: 


CHAPTER I 


Section 1. NAME.—The name of this society shall be the 
Aircraft Instrument Guild and its principal office shall at 
all times be in the City of Tulsa, Tulsa County, State of 
Oklahoma. 

Section 2. TEeRRITORY.—The territory to be occupied by 
this guild and in which local chapters may be established 
and maintained, shall be international, subject to such re- 
strictions as the board of trustees deem advisable. 


Section 3. MEMBERSHIP.—The membership of this guild 
shall consist of persons whose means of livelihood is di- 
rectly or indirectly connected with aircraft instruments. 
Members shall confirm to the obligations prescribed by these 
by-laws or any amendment thereto. 


Section 4. NATURE AND PURPOSE.—The purpose for which 
this corporation is formed is to promote and maintain a 
closer relationship among persons employed in the manu- 
facture, repair, design, improvement and/or use of, air- 
craft instruments; and to carry on an educational program 
pertaining to aircraft instruments, their manufacture, re- 
pair, design, improvement and/or use; and to improve 
the skill and efficiency of men employed in the manufacture, 
repair, design, improvement and/or use of aircraft instru- 
ments; and to acquire and hold such property, real or 
personal, as might be necessary to carry out the purposes 
for which this corporation is formed. 

Section 5. GOVERNING Bopy.—The governing body of this 
guild shall be known as the Supreme Body of Trustees, who 
shall elect from their number the following officers; Presi- 
dent, Vice-President, Secretary, Treasurer, and Recorder. 
The body of trustees shall be elected by the membership 
at large, either by a direct ballot, cast in open convention, 
or by a secret mailing ballot, as the board of trustees may 
from time to time direct. 

Section 6. POWERS OF THE SUPREME TRUSTEES.—(A) To 
enact laws for their own government and protection and 
to prescribe rules for the procedure and conduct of the 
business of the guild. (B) To pass upon and determine 
all matters relating to the qualifications and election of its 
officers, committee men, chapter officers, and members. (C) 
To prescribe the duties or powers of its officers, commit- 
tees, chapter officers. (D) To establish rates of assessment 
necessary to provide funds for the expense and conduct of 
the business and to make laws for the collection, preserva- 
tion, and disbursement of funds. (E) To define offenses 
against the guild and to provide penalties therefore; and 
to amend its articles for incorporation and by-laws, by 
repeal or enactment, and to enact laws in any matter 
deemed necessary for the welfare of the guild, and to direct 
the execution of all powers vested in the Supreme Trustees, 

Continued on page 150 
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Don’t Scrap All the Scrap! 


A Plea for Conservation of Materials and Replacement 


Parts; and for Ideas on Improving Workmanship 
By R. L. DAVIS 


Vice-President, Aircraft Instrument Guild 


HILE production for victory is the subject 
W of the present day, we must not, through 

oversight, forget the fact that there is a 
possibility that in the future every department in 
the aviation industry may some day be confronted 
with a severe shortage of replacement parts. This 
is already true to some extent in various depart- 
ments, and if a shortage is not noticeable, we will 
have to admit a great deal of delay and filling orders 
is a headache common among the thousands of 
plants now doing more than was asked, to serve 
our needs. Any delay in shipment of “on order” 
parts at the present time naturally constitutes a 
bottleneck in the repair departments. 

Let us consider one of the most important over- 
haul departments in the whole aviation industry: 
that of aircraft instruments. 

Where could you find a more logical place to re- 
quire replacement parts, to prevent thousands of 
shop tags from being marked “Waiting for new 
parts”? To the shop foreman, that phrase written 
on an instrument tag is a disheartening sign, stand- 
ing out in his mind, which suddenly makes him 
realize that we cannot “keep ’em flying’ until he 
can write an “OK on final check” in the place of 
the dreaded “Grounded for lack of parts.” 

Let us not kid ourselves into believing that we 
will soon be relieved of such shortage of replace- 
ment parts, but instead, we will at least over- 
come some of those difficulties if we will take steps 
to meet the future demand by conserving to the 
limit on what material and parts the department 
has on hand at the present time. We believe it 
would be unnecessary to be reminded of this one 
thing. Carelessness and wastefulness are the two 
contributing factors that can and will cause a de- 
cided slump in departments’ production in the air- 
craft instrument shop. 

Being conservative is not the only way in which 
we can plan for the future. May I suggest a very 
important phase of being prepared by outlining a 
few of the many ways possible to meet latter needs. 
By all means, save every discarded part from each 
instrument that is overhauled. This is not for the 
purpose of saving scrap but is an all important 
“must” to insure the possibility of renovation later 
on, if and when that time comes. Regardless of the 
condition of any replaced part or assembly, we may 
find it to be a life saver some day, and will rejoice 
in finding, on the old parts shelf, a part that can 
be rebuilt or an assembly that can be switched 
around and put back into service the instrument 
being overhauled. 

Any instrument mechanic is naturally anxious 
to put his instrument into service with as near 
“like new” condition as is possible to insure maxi- 
mum operating service, but this can defeat our own 
purpose if we exceed a certain stage. Certain con- 
ditions require more consideration than others, one 
of them being the conditional requirements placed 
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on certain parts or assemblies in certain instry. 
ments. But even though we are required to replace 
parts that are worn to a limited degree, this does 
not necessarily mean that the part cannot be put 
into working condition by a good mechanic who 
has acquired the sensitive touch and can use his 
head. 

Many of the parts being replaced today could 
be segregated into two or more conditional clagsi- 
fications for future use. Later on, the foreman 
would be wise to give the responsibility of reno- 
vating these parts to the mechanics who are quali- 
fied to do precision work. A surprising result can 
be found in many a mechanic’s ability to rebuild 
a precision mechanism. This can and should be 
encouraged by all lead-men. Even the apprentice 
workman, of which there are thousands today, 
have some workable ideas that should not be over- 
looked or “grabbed” by his or her superiors. 

Why not start a “Keen Kinks Kolumn’’—a col- 
umn containing ideas and ways of improving one’s 
workmanship? Everyone in the guild will have an 
opportunity to pass on and collect ideas of value, 
in repairing all types of aircraft instruments, in- 
cluding electrical, gyroscopic and standard. 

Regardless of the nature of your idea, send it in 
to the Aircraft Instrument Guild office, Tulsa, Okla- 
homa, and it will be considered for publication. 
You would be able to clarify your explanation con- 
siderably by submitting a neat sketch, if possible, 
or a good clear picture of the project involved. We 
will make up a scaled drawing of your sketch to 
be sent to the publishing company office. (If you 
are even fairly good at drawing, your own original 
print may be sufficient. Just be sure you have all 
dimensions, etc., in detail.) 

By telling the other fellow, through our guild 
section, we can soon have a nice collection of clever 
ideas we may find valuable to us all. What do you 
say, some of you old-timers and apprentices, let’s 
get started on a real “swap an idea” section. 

As an illustration, if you break the pivot on a 
Kollsman handstaff pinion gear, don’t throw it 
away: a good mechanic can repivot this bit of ma- 
terial, saving $10.80 plus the instrument in case 
another one cannot be bought. 

If the floating pinion of the chronometric tach- 
ometer has bad teeth, bush the floating pinion up 
a little and drop the center wheel and shaft assem- 
bly down through shimming, shifting the contact 
point on the floating pinion from the worn place 
to a new position, causing perfect operation. 

Occasionally, on the same instrument, the cor- 
rector wheel assembly, through constant pounding, 
may work loose, causing the two wheels to become 
out of alignment, creating an erroneous reading. 
These can be reset and then spot welded, elim!- 
nating the possibility of their working loose again. 

This we are doing to most of our new parts, 2s 
we have found it will save us a lot of “re-works 
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A new approach to the problem of 
measuring audio frequency equipment 


One of the most recent approaches to the problem of measur- 
ing the response of amplifiers and networks is to apply a 
square wave voltage and observe shape of the wave which is 
transmitted. The frequencies contained in a uniform square 
wave are given by the relation: 
f(t) =% (sin we+ 1/3 sin 3 we+1/5 sin 5 we+...) 

In practice a wave which appears to be perfectly square will 
contain thirty harmonics or more and when the amplitude or 
phase relation of the harmonics is disturbed the square wave 
will be distorted. Thus the application of a square wave to 
circuit shows up any irregularities in the amplitude or phase 
transmission of that circuit not only at the square wave fre- 
quency but also at frequencies far removed from the test point. 

The square wave test is particularly important in feedback 
circuits where the circuit performance outside the normal 
transmission band is generally of interest. The application of a 
square wave test to a feedback amplifier will show in a single 
observation whether the amplifier is close to oscillation point. 












SPEED UP PRODUCTION AND 
DEVELOPMENT WORK.... 


This Square Wave Generator will help you in Pro- 

duction and development work on A. F. amplifiers. 
As a general purpose instrument for laboratory work and as a 
time saver in production testing a square wave generator is an 
important instrument. 

The -hp- model 210 Square Wave Generator provides an excel- 
lent square wave and is more useful than other instruments of this 
type because the frequency can be accurately set for quantitative 
measurements of decrement factor, time and other quantities to 
transient analysis. It will save valuable time in production testing 
because one or two observations will check the frequency re- 
sponse of apparatus where heretofore a large number of observa- 
tions were necessary. This new instrument is an important tool 
‘or development work because it will show up phase shift and 
transient effects, both of which are rather difficult to study by 
other methods. In one observation a square wave applied to 
amplifer will check a wide frequency range, a range of 100 to 1 or 
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Output of one o 

put or other vertical plates for rapid 
comparison test. One amplifier defective 
shou's up immediately whereas without 
square Wat long point by point fre 


quency response would be required to 


i ver deviation from shandard 


Square wave distortion from 
poor response at both lou 
and high frequency. (Oscil- 
logram taken on a typical 
public address amplifier.) 


even more. This is extremely important because once the proper 
criterion has been established a production test can be set up with 
one or at the most two observations with a square wave. 

No priority needed to avail yourself of our engineering help 
but -hp- instruments are going all-out for war and quick deliver- 
ies can be made only to people engaged in the war effort. How- 
ever, we are making prompt deliveries to war plants and our 
capacity for fast production is ample. Write today for information. 


Square wave test on 
feedback amplifier 
showing amplifica- 
tion peak at 9 times 
square wave fre- 
quency. (A normal 
frequency response 
measurement shows 
flat response from 
20 cps to 20 ks.) 


HEWLETT-PACKARD CO. 


BOX 135 E, STATION A « PALO ALTO, CALIF. 


March 1943—IJ/ nstruments—Page 143 




















































Probable Cause of Noise in Gyro Instruments 


and a Suggestion for its Prevention 
| By R. G. OJERS 






Chief Instructor, Instrument Dep’t, Spartan School of Aeronautics, Tulsa, Okla. 


OW many of you mechanics have heard the 

pilot say that after cutting the ignition of 

his engine, he sits back to see if everything 
is “off” before leaving the plane? He expects every- 
thing to be quiet after the roar of continuous flight 
has subsided, but there is a strange whine coming 
from somewhere. 

After tracing this noise you find it is coming 
from one of the Sperry indicating instruments. 
Some of you start an argument, for you had your 
instruments all checked and overhauled only a few 
hours back, and you just know that they shouldn’t 
be making noises like an unoiled tricycle. 

I have seen pilots, thinking their instruments 
were lagging, beat on the panel with their hands, 
and in some instances they used their feet. I do not 
believe that there is an instrument mechanic today 
with even a modest amount of experience who 
hasn’t had to change a number of cover glasses be- 
cause of their being crushed inward by some kind 
of a severe outside blow. 

If we could only realize what delicate parts are 
inside all these instruments! Some of the standard 
flight group even have ruby and sapphire jewels, 
just like high-grade railroad watches. How many 
of you would pound your watch hard enough to 
break the crystal? A good watch costs around $85. 
Your sensitive altimeter costs from $165 to $230— 
your gyro instruments cost much more than that— 
quite a lot of money to be kicking around. 

Suppose you let us take you inside this noisy in- 
strument and show you just what is behind the 
scenes. The Sperry gyroscopic instruments are just 
what they are represented to be: they operate on 
the principle of a moving force and tend to main- 
tain rigidity in space. This is a complicated bit of 
physics which limited space will not allow us to 
explain. The Sperry company has utilized this prin- 
ciple in a way that has proved a boon to the pilot. 
In the auxiliary horizon or flight indicator, there 
is a brass wheel or rotor that weighs eleven and 
three-fourths ounces. This rotor makes between ten 
and twelve thousand r.p.m., which is really a tre- 
mendous speed. To have this unit operate under 
normal working conditions, it is necessary for 
everything to be perfect. The bearings, races, balls 
and pivots are made from the highest-grade steel 
obtainable and require a special oil for lubrication, 
one that will stand up against a perfectly balanced 
rotor of this designed weight, running at high speed 
from 400 to 1200 hours. 

You ask, “What has all this to do with that ter- 
rific roar we hear in the instrument. What is the 
cause of that?’’ When we have explained the re- 
search that we have conducted, you will know. 

Let’s go back about seven years, when the writer 
and. possibly a hundred other aircraft instrument 
mechanics with experience on Sperry instruments 
(about all there were in the United States at that 
time), encountered the condition of burned-out ro- 
tors. At first we blamed the trouble on our proce- 
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dure, but numerous experiments proved this as- 
sumption to be erroneous. After several years of 
trial and error, we came to this conclusion: ther 
were two seasons during which we could look fo; 
this trouble: the early fall and early spring, each 
period lasting approximately forty ‘days. We 
learned also that we could duplicate this burned. 
out condition to perfection whenever we desired 
But how could it be eliminated? 

We have worked for several years on the assump- 
tion that there is tannic acid and salt in human 
perspiration. Could it be that the instruments 
brought into the shop were impregnated and af. 
fected? The perspiration factor can be practically 
eliminated by air-conditioning. Medical authorities 
tell us that tannic acid is non-soluble and is not 
thrown out through the pores in the form of per. 
spiration. Consequently the tannic acid came from 
some other source. 

As an illustration, a doctor trying to find a cure 
or antitoxin for a disease isolates the germs, then 
conducts exhaustive research to find the cure or 
counter-agent. This particular germ may break 
down the tissue, bone structure, blood corpuscles, 
or some particular organ. Now, like the doctor, we 
can duplicate this ailment to permit an analysis or 
diagnosis; and we know that, like hay fever, it is 
predominant at certain times of the year. Is this 
germ tannic acid or phenol? 

We have a clue because we already know that 
these instrument failures occur only twice a year; 
early spring and early fall. There is a high content 
of tannic acid in trees, shrubs, bushes, and foliage 
of all kinds. In the early spring when the trees bud 
profusely and rains come to beat the buds to earth 
where they are crushed by tires or human feet, the 
rain makes a fine strong “tea,” full of tannic acid, 
and the fumes are carried off through the air. This 
is repeated again in the early fall when the sap 
starts going back.into the ground: the leaves fall, 
become water-soaked, and are crushed. More “tea,” 
more tannic acid. This sounds logical, doesn’t it? 

Well, here is some more logic. In the early fall 
and early spring, people have more colds than at 
any other time. When we have colds, we take a lot 
of aspirin. Medical authorities tell us that aspirin 
has a high content of phenol, which is essential in 
the making of carbolic acid. This phenol is thrown 
out of the system through pores, as perspiration. 

The writer was formerly connected with one of 
the major airlines which had air-conditioning, but 
it was heavily overloaded. Cool air was brought in, 
but the circulation was such that the moisture was 
not drawn from the air. I mention this as a com- 
parison, because on the average one of every SIX 
Sperry instruments brought through the shop will 
be burned out. In the Spartan laboratory we ove!- 
haul approximately fifty Sperry instruments 4 
month. During the last spring season we had seve 
burned-out rotors, whereas last year, with half the 
present personnel, we ran through twenty SperTy 
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The man who flies by instruments must craft instruments which must conform 


have confidence in the various devices 







to standard aircraft assembly and field 
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} than - formed on the performance of his plane. use of Cannon Connectors. Instrument 
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INDUSTRIAL PRECISION CLEANING MACHINE 
CLEAN and DRY instruments, meters, gauges, bearings — 
all small parts, Speedily, Easily, Perfectly. L & R is used by 100 
Industries. Write for illustrated, descriptive literature. L & R 
chemists and engineers will help you. 


LaR MANUFACTURING COMPANY 
54 CLINTON STREET, Dept. L. 


NEWARK, NEW JERSEY 











MAKES ACCURATE 
FLUE GAS TESTS 


EASY 





The Fyrite ‘“‘Orsat’’ Analyzer is an 
outstanding example of modern 
instrument design. Accuracy with- 
in 4% of 1 CO ,. Complete analy- 
sis in 40 seconds. Conveniently 
held in the hand while analysis is 
taken. Spill-proof in any position. 
Rugged, durable, compact. More 
than 7000 in use. 











RETURN COUPON BELOW. Obtain new bulle- 
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instruments and had twelve burned-out 


t tors. 
This means that the years of research and oy, 
many trial-and-error methods of “barking yp ¢), 
wrong tree” finally led us to the right tree, so 4, 


speak. 
Considering this, you will find that most of t}, 
up-to-date instrument department laborator | 


; S and 
schools throughout the country are using : 


-COn- 


ditioning, with refrigerant units. The human body 
throws off into the air a minimum of approximate. 
ly 0.75 quart of perspiration in twenty-four hours. 


or half a pint per eight-hour workday. This mois. 
ture, as well as the normal moisture content, must 
be removed from the air in an instrument labora. 
tory. As an example, in our department, with 
seventy-four students and eleven employees, a to. 
tal of eighty-five people, a minimum of twelve gal. 
lons of moisture (including about three gallons of 
human moisture) must be taken care of by our fif- 
teen-ton-capacity refrigeration plant during an 
eight-hour day. 

It is our opinion that if we are careful to keep 
the bearings clean and free from any of these ele- 
ments while being overhauled in the shop, quite a 
bit of this trouble will be prevented, although there 
is still the possibility that the instruments may 
breathe contaminated fumes while the plane is in 
flight or taxiing on the ground. 


Do not get the erroneous impression that we 
believe we have the situation completely in hand. 
To date, this has not been accomplished by anyone. 
We are trying to show the extent of the research 
and efforts put forth to eradicate this disease. 
Disease is just what it is to the operators, for it 
is eating away at their profits from two angles: 
in costly replacement of parts, and in expensive 
labor. There is also the waste of man-hours which, 
in these days, could better be applied to inspection 
and repair. 

Experiments with special filters have been tried, 
but the only method that can prevent this devastat- 
ing plague is the one that will truly condition the 
air going into these instruments while they are in 
operation. It would be necessary, first to wash the 
air to remove insoluble dirt and chemicals, then to 
freeze the air to remove moisture and soluble chem- 
icals and acids, then to warm the air again before 
sending it to the instruments. The equipment nec- 
essary to handle a volume of air sufficient to oper- 
ate these instruments would weigh from one to 
two thousand pounds. Yes, you are right—this 
load would be completely out of the question for 
even the larger aircraft. 

Experiments are being carried on with high- 
frequency current and charged screens. This scien- 
tific method will attract all particles of dust, even 
to the smallest particle of smoke; but this equip- 
ment will not withdraw moisture, and consequently 
will not remove the tannic acid or the phenol, or 
whatever unknown chemical enemy is causing the 
trouble. 

The Sperry instruments are by no means the 
only reason for all this super air-conditioning 
our instrument laboratories. The high quality 
steel used to make pivots and pinions in the stand- 
ard instruments is just as susceptible to rust, but 
the corrosion is more easily controlled because 
these units there is not the volume of circulation 
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hat we have in the Sperry group instru- 


of a 
men! ‘ : 

V lieve that if the average pilot would make 
of aircraft instruments as he does engines 
odynamics, he would have a much greater 


a st 


ana 
oa for them, since he at some time or other 
must necessarily depend upon their proper func- 
tiol and true indication. 

y Sperry instruments are designed to with- 
stand a normal amount of vibration of the proper 
magnitude. The entire panel is even mounted with 


specially designed shock mounts to eliminate the 
wrong kind of shock, but can scarcely be expected 
to take a beating from an impatient pilot who does 
not realize the damage that he can do to them. 

Remember, there is much more in your instru- 
ment panel than the dials, hands and pointers 
which you see. 





Methods of Eliminating Noise in 
Gyroscopic Instruments 
By R. G. OJERS 


Chief Instructor, Instrument Dep’t, Spartan School of 
Aeronautics, Tulsa, Okla. 


Te surge or pulsating sound of a rotor of a 
gyroscopic instrument, whether it is the flight 
indicator, turn indicator, or either of the auto- 
matic pilot instruments, contributes more theoreti- 
cal headaches to the average mechanic, especially 
if he or she be of the new vintage. I have encoun- 
tered numerous old timers who were unable to 
understand the idiosyncrasy of this sound or con- 
dition (we may call it a condition as it has both 
sound and a slight roughness to the touch) of this 
gyroscopic rotor revolving at high speed. 

Opinions differ greatly as to corrective measures. 
Some mechanics say definitely to change races, 
change balls, or hard lap the pivots a little more; 
while others claim they have little trouble and, 
when they do, they pass it off as a natural condi- 
tion and let it go. 

I am inclined to agree with the latter to a certain 
extent, i.e., unless it is an extreme condition, it will 
cause no harm, The writer is keeping a record of 
an artificial horizon in one of the Spartan Execu- 
tives that has approximately 600 hours of flight. 
When the motor is shut off, there is a pronounced 
pulsating sound that, as near as we can tell, has 
remained the same as the day it was installed. Like- 
Wise a record was kept of several gyro instru- 
ments on airliners in like conditions. They were 
released from the overhaul shop with a pulsating 
sound. These instruments have given satisfactory 
performance for 400 to 900 hours without any 
change of conditions other than normal wear. One 
burned out its rotor in twelve hours, but we have 
had instruments burn out in four or six hours. In 
fact some even burned out while being calibrated 
and had no pulsating sound. So we do not list that 
In our experiments. 

Now for you mechanics who have supervisors or 
foremen who may differ with this opinion: per- 
haps you would be interested in knowing our meth- 





Processing and Testing 
Facts at First Hand! 


Whether or not you are now using thermal, sub-zero 
or stratosphere processing and testing methods, 
there is something of vital interest to you and your 


industry in this book of facts. 


The book is the new KOLD-HOLD Catalog of 
36 pages, bound in a heavy file-edge cover for handy 
reference. In it are shown testing and processing 


machines with specifications and uses in industry. 


Users of KOLD-HOLD equipment will find much 
valuable information on the application of units 
they now own. Others also will find many economic, 


time-and-labor-saving short-cuts to help speed pre- 


cision production. 


YOUR industry is one that can put this book to 
good use. If you have not received your copy of 
Catalog No. 431, write now to our nearest office 
and we will send it at once. There is no obligation 


involved on your part. 


NEW YORK — 254 W. 3ist Street — PE 6-1161 

CHICAGO — 201 N. Wells — RAN 3986 

LOS ANGELES — 1015 W. 2nd Street — MI 4989 

PHILADELPHIA — 2414 Clover Lane — Upper Darby 
SHErwood 0622 


KOLD-HOLD MANUFACTURING CO. 


LANSING, MICH., U.S.A 


441 N. Grand Ave., 
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IF YOUR 
PIVOT POINTS 
DO THIS 


Ordinary pivot after test | 
| ” ; 














IT’S TIME TO SPECIFY 


PERMOPIVOTS 


PERMOPIVOTS are tipped with 
Permometal*, a special alloy 
which is exceptionally resistant 
to wear... is non-corrosive... 
non-abrasive ... and often elim- 
inates oils for lubrication. 

Permopivots are made to exact- 
ing specifications. They will in- 
crease the life and accuracy of 
nearly all precision instruments. 


* T. M. REG. U. S. PAT. OFF. 














Permopivot after test 


WRITE TODAY FOR FREE —— 
DESCRIPTIVE FOLDER oe . 


PERMO PRODUCTS CORPORATION. 
MANUFACTURING METALLURGISTS 
6423 Ravenswood Ave., Chicago, Illinois 

































30 YEARS OF 
“KNOW-HOW” 


are back of every "PRINCO" 
MERCURIAL BAROMETER 


BULLETIN "D" describes and illustrates. our com- 
plete line of LABORATORY, INDUSTRIAL, 
WEATHER BUREAU, MARINE and ALTITUDE 
STANDARD BAROMETERS. 


PRECISION THERMOMETER 
AND INSTRUMENT COMPANY 


Philadelphia, Pa. 


1434 Brandywine Street 
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od of eliminating this “curse,” as some call it. We 
know it to be a condition where both bearing-as. 
sembly and pivot are out of concentricity, each 
having its own peculiar destined how] or whine: 
but they will be of different pitch and out of syp. 
chronization, hence the expression “surge.” Wher 
we speak of the bearing-assembly and pivots being 
out of concentricity, the bearing itself may be 
ground out-of-flat, or a tiny shaving of metal] or 
small particle of dust may be caught under one side 
of the bearing, causing it to seek a cocked position. 
or the pivot may be ground a little off center, or 
you may have one or more balls a little out of round, 
or there may be a combination of all three. The 
latter is an extreme case and extremely difficult to 
correct. For instance if the pivot has been ground 
off center thirty to forty-five strokes with the hard 
lap, then finished off with the soft lap, the use of 
standard Sperry compound as an abrasive will usu- 
ally do the trick. If the bearing is the cause, first 
check to see that this bearing seat is clean, then 
turn the bearing just one-half turn. Often this pro- 
cedure will solve the problem, but occasionally a 
new set of balls is all that is needed. However, as 
we have mentioned, under extreme occasions we 
may have to do all three. 

A little trick that works wonders sometimes is 
to run the rotor up to full speed and while it is in 
the housing or gimbal ring (if it is the directional 
gyro rotor) grasp it firmly in one hand and twist 
the assembly in a circular motion until its gyro- 
scopic force causes it to growl. This will tend to 
create excessive pressure, forcing the bearing as- 
sembly to seat more firmly. If, for instance, we 
failed to seat them properly at first, or if a small 
particle of dust is holding the race out of flat, this 
action will cause the dirt to break up or embed it- 
self in the side. In the case of a spring-loaded bear- 
ing-assembly, be sure the bottom of the race fits 
flat on all four springs. This corrects a fault which 
causes more trouble than all the rest. 





The A.1.G. Q&A Column 


Conducted by EVERETT M. ALLSMAN, 
Recorder, Aircraft Instrument Guild 


It has been suggested, and we heartily endorse the idea. 
that provision be made for a Questions and Answers column 
in the Guild news. Why not address your opinion and 
questions to the author in care of the Guild? As a starter 
we are giving a few questions which have been brought 
up by members. —E.M.A. 


Q. Through what temperature ranges are aircraft 
struments compensated? 

A. In general aircraft instruments are compensated t 
assure correct operation within limitations throughout 4 
temperature range of —35°C. to 60°C. This means that the 
instrument may be considered safe, accurate, and reliate 
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fects of these temperatures are concerned. Nat- 

instruments must be subjected to more exact- 

ing temp: ature tests, e.g., the airspeed indicator which is 

checked —85° and plus 70°. with an average tolerance 
+9 »»h. in excess of the scale error tolerance. 


ol —« 

Q. H are instruments protected against airplane vi- 
bration? 

A. To eliminate vibration, which may be excessive, all 
instruments panels are shock-proofed to minimize the am- 
plitude d frequencies of vibration. The general method is 
to mount the entire panel on rubber shock-absorbing mounts 
which are used in pairs: one being attached to a fuselage 


jnsofar 
urally s 





bracket and the other fastened to a panel bracket. The air- 
plane manufacturer at the time of installation determines 
the proper size and location of each absorbing unit by 


dividing the total weight of the panel and instruments by 
the number of suspension points and ascertaining that they 
pass through the center of gravity of the panel. Neither 
sponge rubber nor springs should be used. Periodic inspec- 
tions are required of each mount and if replacement is nec- 
essary it is imperative that the proper size is used. The 
inner ring of the cup is always stamped with the load 
rating. Incidentally, shock mounting is not intended to elim- 
inate all vibration but rather to keep it at a minimum. 


Q. How does differential vibration between the panel and 
fuselage affect the necessary connecting lines? 


A. Provision is made for the difference in vibration by 
the use of a flexible line at the rear of the instrument when 
tubing connections are necessary. This may be accomplished 
by means of a length of pressure-resistant synthetic rubber 
tubing equipped with necessary fittings. If this is unavail- 
able, a coil may be made in the tubing close to the instru- 
ment, care being taken not to use a radius less than 1% 
inches. 


Q. Why is it necessary to check the zero setting error 
of a sensitive altimeter? How and when is this done? 


A. During normal usage the aneroid (sealed capsule) of 
the sensitive altimeter is continually expanding and con- 
tracting. This relentless flexing results in metal fatigue 
and characteristics are established which change the rela- 
tive relation between the aneroid and the pointers. This 
change is neither “hysteresis” nor “recovery” but, on the 
other hand, is to be expected with normal operation. Thus 
it becomes imperative that we periodically inspect the in- 
strument for the resulting error. 

This inspection and the possible necessary adjustments 
are carried out as follows, approximately every fifty (50) 
hours: 

A portable altimeter is first checked against the station 
altimeter with the pointers of both instruments set to indi- 
cate surveyed elevation and scale corrections noted. The 
barometric indications should be identical and, if any dis- 
crepancy is present, the portable should be set to agree with 
the station altimeter. This is normally accomplished by 
loosening the screw just to the left of the setting knob 
and displacing it to the left. Now pull out on the setting 
knob, thus disengaging pointer movement, and turn it until 
the “altimeter setting” (existing atmospheric pressure re- 
duced to sea level in inches of mercury) reads the same as 
that of the station altimeter. There is no allowable tolerance 
and the scale should be read to at least the closest hundredth 
of an inch. After corrections have been made, vibrate both 
instruments and check to be sure that there is no error. 

Now take the portable altimeter to the plane. Set the 
barometric dial of the instrument to be checked, to 29.92” 
(or the reference markers to zero) and determine the scale 
correction for the pressure altitude. Read the portable alti- 
meter, algebraically add the above correction and set the 
pointers of the airplane altimeter to the resultant figure, 
being sure to vibrate the instruments when taking readings. 
The barometric scales should now agree, i.e., they should 
indicate existing atmospheric pressure reduced to sea level. 
If an error exists, it will be necessary to correct the in- 
strument in the panel as explained above when checking 
the portable with the station altimeter. Remember, there 

















MANOMETER 


QUICKLY and EASILY 
CLEANED WITHOUT 
DISCONNECTING 


‘ ~ 


This U-Type Clean-Out Manometer is for 
checking gas and air pressures from a 
few ounces up to several pounds. Suitable 
for either portable service or permanent 


installation. 


The head is quickly removed—with a few 
turns of the wing nut—permitting quick 
cleaning of tube, with brush furnished. 
This feature also adds to its portability. 
It also allows convenient changing of the 


indicating fluid (oil, water or mercury). 


This Clean-Out Manometer is available in 
standard ranges from 6” to 50”. One of 
many instruments made by us throughout 
the past 32 years. Ask for Bulletin 1. 


THE MERIAM CO. 
1971 West 112th St. Cleveland, O. 


MERIAM 


MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND, GASES 
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MARINE * AIRCRAFT * SIGNAL CORPS 
and INDUSTRIAL APPLICATIONS 





You will want a copy of this new Catalog 
which illustrates and describes the complete 
line of Standard Model Gothard Pilot Light 


Assemblies, giving dimensional diagrams and 


prices. If you have a special Pilot Light 
requirement — ask Gothard Engineers for a 
solution. 


Write for 
your copy of 
the Gothard 
Catalog. 





MANUFACTURING COMPANY 
1355 NORTH NINTH ST., SPRINGFIELD, ILLINOIS 
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Pieumalic Cfauge 
COMPARATOR 






Portable Method 
of Checking 
All Types Of 

Pressure 


Gauges 


® Compact, portable and 
fully self-contained. 
® Built-in high capacity 
rechargeable air cylin- 
Figure the amount of time, trouble and money ders, 
you save when you check your pressure gauges 
““in-place’’ without removing them from their 
anels or mountings; without disturbing ex- 
isting line connections. The portable Grove 
Pneumatic Gauge Comparator gives you this 
fast accurate means of accurately checking any 
service gauge in service. Write today for 
Bulletin 300. 


GROVE REGULATOR COMPANY 
653! Green Street, Emeryville, California 


® Precision laboratory test 
gauges accurate to with- 
in “4g of 1% full scale. 

® Completely equipped 
with tubing, connections 
and accessories. 


Braneh Offices: 
5644 Navigation Bivd., Houston, Texas—30 Rockefeller Plaza, New York City 


STEPPE ga LE Gauge 
bl) ne 





COMPARATOR 
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is no tolerance when the altimeter is equip; 


; , With a 
barometric or pressure setting scale. 

When checking the zero setting error on instru nents not 
having the barometric dial, proceed as above bu! use the 
field elevation pressure system setting the pointe’; to x», 
and compare the pressure altitude as indicated by the ref. 
erence markers. This reading must be within thirty fog 
(plus or minus) of the pressure altitude as indicateg », 
the station altimeter. Do not neglect to consider the en. 
rections on the scale correction cards of the airplane anj 


station altimeters. 

It may seem peculiar, but errors are most common 
new instruments or old altimeters equipped with 
roids. 


1V 


new ane- 





An instrument mechanic from Georgia writes in that 
their department has had extreme difficulty in obtaining 
sufficient vacuum differential in the Mark IV Sperry auto. 
matic pilot gyro. Some of you mechanics who have had 
considerable experience on this unit, please come to our gid 





Organization; By-laws 
Concluded from page 141 
its officers, and/or committees. (F) To grant and evoke 
charters of chapters. (G) To provide by law for the im- 
peachment, removal, or suspension from office of its off- 
cers, delegates, and/or committees. 


CHAPTER II 
MEMBERSHIP CLASSES AND QUALIFICATIONS 


Section 1. The membership of this guild shall be divided 
into four classes. Class number one: (A) Master Mechan- 
ics. (B) Specialists. Class number two: (A) Instrument 
Mechanics. (B) Class number three: (A) Junior Mechanics 
Class number four: (A) Associate Members. 


Section 2. DEFINITIONS.—Master Mechanic—One who 
has worked at the trade of aircraft instruments seven years 
or longer, covering the majority of all types of aircraft 
instruments. 

Master Mechanic Specialist.—One who has worked at the 
trade seven years or more, only on a restricted number of 
aircraft instruments. 

Instrument Mechanic—One who has worked at the trad 
for three years or longer, covering: the majority of ai! 
craft instruments. 

Instrument Mechanic Specialist—One who has worked at 
the trade for three years or more, only on a restricted 
number of aircraft instruments. 


Junior Mechanic—One who is just starting in the field of 


repair and overhaul of aircraft instruments. 

Aircraft Instrument Associate—One who makes his 1i\ 
ing either directly or indirectly through the medium of 
aircraft instruments, such as writer, instructor, or execu- 
tive, but does not have actual contact with the overhau 
and repair of aircraft instruments. 


Section 3. If a member is called into the service othe: 
than aircraft instruments, he will be inactive but will re 


ceive all benefits at no charge until his release. However, 


this time will not be applicable toward a higher rating 


Provided that he is actively engaged in aircraft instru- 


ments, his status will be identical with the civilian me 
chanic, including the payment of yearly dues. 


CHAPTER III 
FEES AND DUES 
Section 1. The initial initiation fee of members of 4 
classes of members until further changed by the Suprem 
Board of Trustees, shall be five dollars per individual. Th 
initial dues of all members until further changed by th 
Supreme Board of Trustees, shall be three dollars per yea! 
per individual. 


Section 2. In the case of any monthly publications suc! 


as a magazine printed by the Aircraft Instrument Gull 
such shall be mailed to all members free of charge. 
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opy -LIGHTLY ABBREVIATED) OF OFFICIAL 
INV. ATION TO PROSPECTIVE MEMBERS 


RAFT INSTRUMENT GUILD 


\, 


In ATIONAL | 


Ht ARTERS 


812 N. Deraware Prace 
Tutsa, OxLaHoMA 


lear end: 

4 \ireraft Instrument Guild is now a concrete or- 
ganization, having received its charter October 23, 1942, 
with an enrollment of fifty-one charter members. 

We wish to take this opportunity to invite anyone inter- 
ested in an organization of this type to complete the en- 
closed application.* This will inform us as to your eligi- 
bility and to the classification under which you would be 
listed, such as: 

MASTER MECHANIC 

MASTER MECHANIC SPECIALIST 

INSTRUMENT MECHANIC 

INSTRUMENT MECHANIC SPECIALIST 

JUNIOR MECHANIC 

AIRCRAFT INSTRUMENT ASSOCIATE 

The purpose of this guild is to band together all me- 
chanics of the aircraft instrument industry into one unified 
body to enable us to broaden our scope of knowledge and to 
be more conversant and proficient in this ever advancing 
and broadening field that has only recently come into its 
own. Unless we all pool our resources of knowledge and 
experiences, the field will be a dense jungle that only a few 
will have penetrated. 

We are fairly confident that since we have our hands 
full with our present work, there should be no need of 
further research, but in this idea we are defeating our 
purpose twofold: First, to ourselves, inasmuch as the trend 
may change overnight and we will be left with empty hands; 
Second, we are taking the line of least resistance (which 
is a common fault of so many of us), in that we are doing 
nothing to further this field of aircraft instruments. 

We would like to gain recognition with the Civil Aero- 
nautic Administration so that we may be given a rating and 
become licensed. 

We wish to gain recognition among the aeronautical in- 
dustries that this is one department that is making every 
effort to better ourselves and not to just sit back and wait 
for the manufacturing engineers to tell us what to do next. 

Let us assure each and every one of you that this is in 
no sense a political or union organization, but purely an 
educational guild whose headquarters are located at 812 
North Delaware Place, Tulsa, Oklahoma. We are likewise 
anxious to have local guilds formed in your immediate 
locality as soon as sufficient members are enrolled. We 
would appreciate your showing this to anyone you think 
may be interested and contact us for information. 

This guild will be made up of members associated with 

aircraft instruments as mechanics, engineers, writers and 
instructors, and honorary membership will be given to a 
few at the discretion of the Board of Trustees. 
_ Our purpose is to gather all people earning, or in train- 
ing to earn, their livelihood in the aircraft instrument field 
into a group for mutual help and assistance in furthering 
the advancement and knowledge in the repair, overhaul and 
efficiency of all aircraft instruments. 


ee $5.00 
rc kid «vw be'ewavin swine 3.00 
A. J. PFISTER, JR., R. G. OJERS, 


Secretary. President. 


' application forms, write to the headquarters of the Guild, 
812 N. Delaware Place, Tulsa, Oklahoma.—Ed. Instruments. 





End of Guild Dep’t 








* Recently a new type cathode-ray 

tube was called for by our armed 
forces. Just an idea—something 
arising out of new conditions— 
not yet reduced to actual prac- 
tice—and of course far from pro- 
duction. 


Opinion generally was that this 
new tube might require months 
to develop, design, produce. Yet 
DuMont, with its exceptionally 
close coordination of experimen- 
tal tube work and actual produc- 
tion, was actually shipping that 
very tube in quantities within 10 
days! 

It’s performance such as this that 
has made the name DuMONT the 
accepted abbreviation for “Cath- 
ode-Ray Tube Headquarters.” 


de Write for latest listing of cathode- 
ray tube types. Also bulletins on 
latest cathode-ray equipment. Submit 
your problems. 











ALLEN B. DU MONT LABORATORIES, INC. 


Passaic, New Jersey 





Coble Address: G Wespexlin, New York 
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Wonderful opportunities to improve 
production control and effect important 
savings of time and materials are opened 
vp thru flexibility of application afforded 
by Wizard Electric Counters. 


Wizards count anything that will actuate 
a switch, relay or photo-electric unit. They 
may be installed at any distance from the 
actual source of count. 

A panel of Wizards can be arranged to 
give a continuous, up-to-the-second count 
on operations thruout the plant. 





For suggestions, just tell us what you want 
to accomplish. 


Write for 
Complete Catalog 


P recuclion . Company 


702 W. JACKSON BLVD. CHICAGO, ILL. 
Manufacturers of Counting, Timing and Recording Devices 








Capacitors 


@A capacitor type to meet 
every electrical, electronic or 
radio requirement — that’s the 
basic aim of the Aerovox or- 
ganization. Two decades of in- 
tensive specialization, together 
with production facilities sec- 
ond to none, stand behind that 
aim today. 


Therefore, when yours is a 
problem of capacitance, just 
send it to Aerovox for engi- 
neering collaboration, recom- 
mendations, quotations. Latest 
general catalog on request. 


Heavy-duty bakelite- 
case mica capacitor for 
electronic and radio 
functions. Typical of the 
wide range of Aerovox 
capacitor types in regu- 
lar production. 
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Star Projector for Training 
Aerial Navigators 


A an aid in teaching celestial navigation to the rapid| 
expanding aviation personnel at a Naval Ai) Station 
Ground School, a new star projector has been built }, 
Bausch & Lomb which projects 145 navigational stars op , 
spherical dome, providing a means of identifying these stay: 
by their position and degree of brightness. 

Since the stars appear realistically in the sky through a 
period corresponding to a 24-hour cycle, instruction js 
speeded up. The instrument can be used in the daytime 
when no stars are visible and it can be operated at nigh 
when bad weather obscures the stars outside. 

At the center of the instrument is a light source sy; 
rounded by a concentric sphere, 344” in diameter, in whic) 
145 minute pinholes have been drilled in three different sizes. 
0.003”, 0.005” and 0.007”, representing three different sta: 
magnitudes. 

Surrounding this inner sphere is another larger one, 25 
in diameter, containing 145 lenses each one of which lies 
along the same radius as its corresponding pinhole in th 
inner sphere, so that each star is projected along a radius 
at its proper azimuth and declination. A stationary hemi 
sphere surrounds the lower half of the spheres and conceals 
the stars as they reach the horizon. 

The light source and the two spheres rotate as a unit 
about an inclined axis which is tilted so that the stars ap 
pear as in the actual sky at the latitude where the instru 
ment is in use. 


Causes of Errors in Aircraft Exhaust 


Gas Temperature Measurements 


ESULTS of studies conducted during the past tw 
years in General] Electric laboratories to find an accv- 
rate means of measuring aircraft exhaust gas temperatures 
were described by W. J. King, of the Company’s super 
charger engineering department, in a recent ASME pape! 
The studies were chiefly concerned with the factors affect- 
ing readings of thermocouples in gas streams at tempera 
tures of 1200 to 2000°F. According to Mr. King, errors of 
as much as 200° at 1800°F. with unshielded thermocouples 
mounted in bare pipes were due chiefly to intense radiation 
from the couple to the pipe wall. Calculations and tests 
showed that this error at first diminished as the gas veloc- 
ity was increased, but that it might subsequently increas 
at extremely high velocities due to kinetic energy effects. 
Mr. King described several types of shielded thermocoup! 
mountings developed to reduce this error to the practical 
minimum consistent with reasonable size and weight. Tests 
with one of these, a small quadruple-shielded type, showed 
that the error will not exceed 20° at 1800°F or 10 a 
1200°F with air or exhaust gases at velocities of 100 to 40" 
f.p.s. in a bare pipe. The wires of this thermocouple are No. 
18 Chromel-Alumel, insulated by porcelain tubing protecte¢ 
by a metal sheath. A high-temperature alloy known 4s 
KA2SMO (18 & 8 stainless stabilized with moly) has bee! 
found satisfactory for the metal parts. Mr. King sai that 
this type of mounting has been used in a number of 2p ili- 
cations for both flight and ground testing during the past 
year and has given a good account of itself, from the s und 
point of practical serviceability as well as coms tent 
accuracy. 
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| | 
JOE, MARY, TONY, MAC Zo<'uc WOM IT! 


Dear Employes: 
You've earned the Army-Navy...“E”... And yet, we knew 
you would... 

Not many months ago, you, of the DeJur Amsco Corpo- 
ration served a peacetime market in a peacetime world . . . 
Today you work with fervor . .. hurdling all obstacles to pro- 
duce for the Armed Forces ... Your time, your labor have 
been diverted to PRODUCTION FOR WAR... PRO- 
DUCTION OF MATERIALS TO WIN THIS WAR... 

Today DeJur Instruments, Potentiometers, and Meters 


have joined the fighting fronts .. . to serve America... and 
the World. 





President 


RALPH A. DeJUR 
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WORLD 








EVERY DAY we are shipping these precision pres- 
sure gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 
ie MoS. . nreokbasak 144.00 


ee Err 


ENGRAVED STEMS 
WHITE BACK 


% These trustworthy ther- 
mometers for general labo- 
ratory projects are available 
in centigrade and fahrenheit 
calibrations. Stems 6-7 
mm. are individually gauged 
for uniformity. Each ther- 
mometer carefully packed 
clare Mel ielcelalicitoMioMe-tel4am 21") 
in perfect condition 


H-B INSTRUMENT COMPANY 


INCORPORATED 
2525 N. Broad St., Philadelphia, Pa. 


PRECISION SCIENTIFIC INDUSTRIAL INSTRUMENTS 


H-B THERMOMETERS 
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Versatile Table for Calibration ; 
Electrical Instruments 
Concluded from page 120 


potential terminals of the resistor being us: d, Aft, 
taking one reading, both toggle switches ar> thyoy 
in the opposite position, thus reversing the curyoy; 
and voltage by means of the relays. Th igh-re. 
sistance potentiometer is rebalanced and | point. 
er set on the point being calibrated, and the em). 
rent measuring potentiometer balanced. : 
Locking buttons or keys for the galvanomet, 
switch on the potentiometer were found a great 
convenience. Since the potentiometer could he co: 
at a predetermined value, the galvanometer |, 
closed at an approximate balance and the gay, 
hand used to balance the current, leaving the othe 
hand completely free to record the calibration. 


CONCLUSION 

This equipment set up has been in use for th, 
past three years and has given satisfactory servic 
It has been highly practical in that any variety 0; 
the aforementioned instruments can be readi) 
checked without having to have to make any specia 
set-ups. By simply turning two or three switches. 
one can go from one extreme to the other, such as 
from a 15-mv. millivoltmeter to a 150-amp. an- 
meter in several seconds. 

A possible improvement would be to incorporat; 
another toggle switch which would operate a relay 
at the output of the volt control box. Easy access 
to the wiring is another improvement that should 
be incorporated in any construction of this typ 
This could be accomplished by mounting the hori- 
zontal board on top of the panel board on hinges, 
thus obtaining access to the back of the panels. 
Provisions for controlling a source of alternating 
current and calibrating electrodynamic type trans- 
fer instruments for the calibration of a-c. instrv- 
ments directly on alternating current are promis- 
ing improvements. A powerful light source, to giv: 
considerable contrast in the galvanometer light 
beam as compared to the light in the room, is ai 
absolute necessity. The illumination upon the in- 
strument is of prime importance, in order to b 
able to set the pointer accurately. A 5” reading 
glass supported at the end of a desk lamp, goos' 
neck and stand, with a small 15-watt tubular lamp, 
mounted in a shade alongside of the reading glass, 
has served quite well for this purpose. 
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WORK, FIGHT, GIVE— 
MAKE DEMOCRACY LIVE! 
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*® temperature control. They are completely self-contained, and require no complicated 

- -al or electrical balancing mechanisms to effect control action, 

Th eelco Proportioning Control System continuously varies the heat input in proportion 
heat demand. A proportioning band—usually less than 2°, of the scale length—is 

‘in shed at any temperature contro! point selected. Until the indicator pointer enters the 


pe 
and steplessly variable. Proportioning Control can be incorporated in any Wheelco ''Elec- 
tronic Principle" Temperature Controller. Write for FREE Literature. 


Proportioning 
Control * 






*% Proportions Heat Input 
to Heat Demand 


Ve 





* Controls Temperature 


* indicates Temperature 


Instruments Co. : 
833W. HARRISON STREET - CHICAGO, ILLINOIS 


| = 


NC W! Stepéess Throttling Control 


FoR? ELECTRIC FURNACES... 


Proportioning Controllers provide the solution for those especially difficult prob- 


tioning band, 100% electrical input is maintained to the furnace. Within the band 
the input is throttled—in proportion to the distance between indicator pointer and tem- 
ure setting index—by varying the ratio of ON time to OFF time, which is continuously 











You get far 
more from Hays Auto- 
matic Combustion Con- 
trol than just an accurate 
statement of facts. You 
get a Control System 
which automatically 
makes certain that the 
facts are what you want 
them to be. 








Your boiler room may show similar vital savings. 
Ask Hays to make a survey and recommendation— 
there's no obligation and it’s usually worth while in 
savings. The new Combustion Control Catalog is 
full of valuable data, write for it. 


AYS CORPORATION 


INDIANA USA 









Electrical equip- 
ment aboard ship has no off-duty 
time. Resistors in control circuits 
must be dependable to function at 
all times. Ward Leonard Vitrohm 
Resistors measure up to their respon- 
sibilities. Their ability to withstand 
moisture, temperature change, shock 
and vibration makes them particu- 
larly well fitted for general industry 
as well as for sea duty. Send for 
data sheets. 


Electric control @w) devices since 1892. 


WARD LEONARD ELECTRIC CO. 
38 South Street, Mount Vernon, N. Y. 












RESISTORS 
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PRECISION OPTICAL 
MACHINERY 


@® 8-SPINDLE SHORT RADIUS 
AUTOMATIC POLISHING MACHINES 


@ 1,2,3 &4 SPINDLE 
AUTOMATIC POLISHING MACHINES 
Capacity up to 16” Laps. 
@® OPTICAL GRINDING MACHINES 
@ CONTRACTORS for 
FINE-GRINDING CERAMIC PARTS 


BAILY VIBRATOR CO. 


1539 WOOD STREET PHILADELPHIA, PA. 








@ This instrument accurately tests and evaluates wear 
resistance and toughness of surface finishes, sheet mate- 
rials and textiles. The Taber Abraser is used for develop- 
ment tests, and comparative and qualitative analyses. 


Write for Bulletin 4012 illustrating wide applications. 


TABER INSTRUMENT CORPORATION 


111IN GOUNDRY STREET, NORTH TONAWANDA, N.Y. 
Designers and Builders of Scientific and Precision Apparatus 
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Mechanics Refresher for Instrument: 
Concluded from page 128 


parts of the string supporting the load at D, ty 
drawn parallel to the strings, and whose length 
52 em. and CD = 45 em., then those two lines ar: 
representation of the two forces 5.2 kilograms a) 
grams. On these two lines, form the parallelog: 
then the diagonal BD will represent the resultant 
forces AD and CD. On measuring this line BD 
found to be about 40 cm. long or representing 
4.0 kilograms which is exactly the load hung on ¢ 
D. This is a graphical procedure. 
Again, in Fig. 9 are shown two masses, M and 
on cords which run over the pulleys to A and ¢. Light 
wooden strips with scales on them form the lines AJ) ) 
CD. By means of the two strips AB and CB a parallelogray 





Fig. 9. Three concurrent forces are in equilibrium at the poin: 
D. The parallelogram ABCD has light strips with metric scales 
marked on them and can be adjusted to graphically represent the 
magnitudes and directions of the three forces 


may be formed and by slipping the clamp B along the strij 
BD, the lengths AB and CD may be made proportional t 
the masses M and M’ and when so arranged BD wil! meas 
ure the resultant M’. This again is a graphical procedur 

In both cases, if we know the angle between AD and DC 
we can make use of the trigonometrical relations and ca’- 
culate the value of BD, the resultant of AD and DC 

See pages 36 to 40 in Foundations of College Physics | 
author, hereafter simply referred to as ‘Text.’ 

A third demonstration of three forces in equilibrium is 
found in the crane, Fig. 10. A mass B is the load which pro- 
duces a compression in the spring dynamometer boom DF 
and an elongation of the guy spring dynamometer DE. Both 
spring dynamometers can be read and when represented )) 
vector notation as in the lines D’E’, D’F’, and D’B we hav 
at D three forces in equilibrium. Not only do we know the 
magnitudes of the three forces but they are represented 10 
magnitude and direction by the length of the sides of the 
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Fig. 10. Crane with accessories, C. A, carpenter's square, M, 
gravity protractor, and B, standard masses 


triangle DEF. These can be measured. Also if the angle 
EDF is made a right angle, or any known angle, we can 
B easily calculate by the sine law the values of the other two 
angles of the triangle. 

Check this demonstration with the first and third parts to Ex- 
periment I in Haperimental Physics by the author, hereinafter re- 
ferred to as the “Manual.” 

How does it happen that we can represent vector quan- 
tities by a graph of lines? Is it not due to the way in which 
we have set up our frame of reference in terms of lines 
along three directions—at right angles to one another? In 
all cases it is well to remember that all the conventions of 
geometry, trigonometry and other branches of mathematics 
carry over into Physics. 

In Fig. 11 is shown a force table on which any number 
of forces acting at a common point (concurrent forces) may 
be shown to be in equilibrium by the fact that the ring at 
the center of the circular disk does not need to be held by 
the pin when the vector sum of the components of the 
forces in any direction is zero. The explanation for this 
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Force Table, M, Standard Masses, R, Slide Rule. 
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IN WAR INDUSTRY 









© Self-starting, synchronous Telechron timing 





motors are used by most American instrument 






makers and are serving virtually every war 






industry today. 






e There are good reasons why. The motors are 





small, strong, accurate. Theyre available from 
12 to 250 volts, and from 1 to 1800 R.P.M. They 


are easily adapted to almost any controlled fre- 



























quency circuit and any industrial application, 


including: 
TIMING SIGNALING 
CONTROLLING FIXED PROCESS 
METERING CONTROLLING 
RECORDING MEASURING 
SWITCHING GAGING 
CYCLING REGULATION 

OPERATIONS COMMUNICATIONS 


¢ Telechron motors operate indispensable in- 
struments of many kinds for the Army, Navy 
and Maritime Commission— for the Rubber, 
Chemical, Metal, Aviation, Petroleum, Power, 


Textile, Telephone and other industries. 


e Naturally, we’ve learned a lot in the process 
of working out all these varied applications. Our 
experience and our information are at your 
service if we can help you in any way to speed 


up or improve your production for Victory. 


.¥ 


WARREN TELECHRON CO. 
Ashland, Mass. 
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*% “Relays by Guardian” are widely used in Thermatrols 
...Pyrometers . .. and dozens of other electrically operated 
instruments. But the war has brought thousands of new 
uses. For instance .. . 





B-8 New Lightweight Solenoid Contactor 
Built to U. S. Army Air Force specifications for air- 
craft engine starting motors. With variations the B-8 
meets intermittent duty specifications of B-4, B-6A 
and B-7A Contactors. Contacts, rated at 200 amps, 
will not chatter on voltage drops caused by starting 
current surges. “Pull-in" voltage is 6 v., compared @ 
to 18 v., on contactors with which the B-8 is inter- 





changeable. 
Write for B-8 and SC-25 Contactor Bulletin B-8 Solenoid Contactor 
1638 wesT Watnut steeer cHIcaGo tLtInot 
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


We manufacture bellows and bellows 
assemblies ready for installation in 
steam traps, relief valves, temperature 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 
service. 


* Produced Hydraulically by 
CLIFFORD MANUFACTURING CO. 


ee 
CHICAGO 564 E. First Street, Boston DETROIT 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 
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point and the conditions for the equilibrium of 
fully described on page 37 of the “Text” and in } 
I in the “Manual.” 


b } 
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eriment 


DEMONSTRATION OF A SYSTEM OF RECTANGULAR ( 


IN 
AND OTHER SYSTEMS OF REFERENCE _— 

We live in a three-dimensional world and if Wish + 
describe the motion of a body in all possible diy ions we 
must set up some framework or reference. The commoney 
is shown in Fig. 12, which consists of three axes, at righ 
angles to one another. o 
Both motion and rest are always related to le fixed 


system of reference. We gage the speed of a train by the 
telegraph posts which pass our field of view in the trai 
we can gage the speed at night by the clicks of th: 
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Fig. 12. Rectangular Coérdinates. The mass m is located at a 
point 0 which is at the origin of codrdinates. x,y,z present a 
unique point in space so far as our axes of reference are concerned 


on the rail joints. On most measuring instruments there ar 


| zero points, relative to which our readings are made. Rela- 


tivity was not unknown before Einstein’s contributions on 
the subject. Under the followers of Ptolemy the fixed sys- 
tem of reference was set up in the Earth and the motions of 
other celestial objects were referred to this system, say 2 
system of rectangular codrdinates, or a system of polar co- 
ordinates. This gave very strange paths to the movements 
of our sister planets. This was a geocentric system of ¢0- 
ordinates. Then Copernicus introduced the idea that we 
should establish our fixed systems of reference in the sun, 
make it a heliocentric system. When this was done, order 
came into the movements of the planets and Kepler discov- 
ered that the planets moved around the sun in ellipses wit! 
the sun at one of the foci. It was a great discovery, followed 
by Newton’s discovery of the inverse square law concerning 
the gravitational attraction of one celestial body for an- 
other. 

Next, Einstein extended the picture by raising the ques 
tion,—Suppose the sun is moving through space, then where 
shall our fixed system of reference be set up? The answer 
seems to be,—absolute motion through space cannot be 
measured because we have no fixed axes of reference & 
which we can refer such motion. We need not go into tur 
ther discussion on this subject, but the study of mechanics 
to fulfill its objective must make use of reference axes 
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Fig. 13. A city is laid off on a two-dimensional plan. The two 
main streets form the axes. 


describe the motions of bodies in our physical universe, for 
motion must be in respect to some reference system. 

A common system of reference is found in laying off the 
buildings in a city by means of squares or streets, a two- 
dimensional system. See Fig. 13. In asking for directions to 
find a certain place we are told so many blocks east and so 
many south will bring us to the desired point, but it is with 
respect to the point from which we are directed, our zero 
point, that we proceed by our blocks or streets of reference. 

The very simplest principles taught in Physics are re- 
ducible for the most part to a mathematical statement, and 
in such form can be visualized by a graph projected on a 
sheet of coordinate paper, which is a two-dimensional sys- 
tem of reference. For instance, Boyle’s Law says that the 
product of the volume and pressure of a gas is constant at 
constant temperature. It helps us to visualize how the vol- 
ume changes with the pressure applied if we can see the 
pressures plotted against the corresponding volumes. The 
curve is a hyperbola. See Fig. 14. 











eo 

















+——+ 








. 8 














MILLUIMETESS OF 


¢¢ 8 6 @ 








PRESSE 


~ 
s 
| 


| ae 


| | | 


Lt § 3 vote _ i cherc! CENT METERS | eS) ee es ee | 
.. ae s e ? + 3 0 








es 


tig. 14. The relation between pressure and volume of a gas 
(Courtesy Central Scientific Co.) 




































OHMITE 


RESISTORS 


function under 
all variations 
of climatic 

conditions... 



























Extremes of climate are an old 
story to Ohmite Resistors. These 
rugged wire-wound vitreous en- 
ameled units have proven their 
worth in both the freezing cold of 
the arctic and the heat and humid- 
ity of the tropics. Often the same re- 
sistors face both extremes as they go 
from one climate to the other, yet 
they keep doing their job accurately, 
dependably, because they are built 
right. Ohmite Resistors are used today 
in endless variety and number in war 
and industry. Many stock types and 
sizes. Units produced to Government 
specifications, or engineered for you. 
Send for Catalog 40. Write on company let- 
terhead for 96-page guide in the selection 
and application of resistors, rheostats, chokes, 
tap switches and attenuators. 


OHMITE MANUFACTURING CO. 


4886 FLOURNOY ST., CHICAGO, U. S. A. 
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RECISION 
e 


<= 
\ 


Plastic 
Parts 


FABRICATED 
FOR YOU 


Consistent with our peace-time 

standards of accuracy in mass pro- 

duction of plastics, we are now 

fabricating parts for aircraft, in- 

strument, and shipbuilding firms aircraft cowls, 
instrument dials, housings, transparent plugs, 
plain and curved windows, etc. . . . precision fabri- 
cated parts that are essential to the finished items, and 
to their proper functioning. 


Our estimating department and our staff of trained 
plastic experts will gladly offer you suggestions and assist- 
ance in aiding your production for ultimate victory. 


inc. 


new york city 


dura plastics, 
1 west 34th st. 














1 100% automatic. 


2 No pumps, valves, or auxil- 
iary units needed to read them. 


3 Models available so that readings 
can be taken remotely from or 
directly at the tank. 


Accuracy unaffected by specific 
gravity of tank liquid. 


Approved for gauging hazardous 
liquids by Underwriters’ Labora- 
tories and other similar groups. 


Write for complete details 


THE LIAUIDOMETER corp. 


— 


CILLMAN AVE LONG ISLAND CITY, N. Y 
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If a projectile is fired horizontally from the ; 
cliff the resultant motion is a combination of 
uniform velocity compounded with a uniform] 
motion directed downward. The resultant cur 
distances along a horizontal axis is plotted aga 
tances along a vertical curve leads to a para 
path along which the projectile moves. Fig. | 
this type of motion and is called the trajectory 
jectile. This can all be referred to a two-dim 
ordinate system. Such a motion can be demo 
the following experiments. 


Celerate, 
\ hen the 
U the dis. 
& as the 
UStrates 
{ the pro. 
ional] C0- 
rated by 


DEMONSTRATIONS OF A PARABOLIC PAT 

In the curve which illustrates the path (trajectory) o¢. 

° . eo ~ . . . . . 4G 
projectile, Fig. 15, which is fired horizontally, it 


S Well to 
remember that the same motions are being c npounded 


Hovrizen7al Ds! 
- ‘4 -c 


Fig. 15. A parabolic curve is obtained when uniform horizontal 
motion, d=vt is compounded with uniformly accelerated motion, 
d=1/2 at? when at right angles to the first. 


even when the projectile is fired from a gun set at al 
angle. In any case, the moment the projectile leaves th 
muzzle of a gun it begins to fall. The two motions, one w 
formly accelerated in a vertical direction due to gravit) 
and the other with uniform velocity horizontally act quit 
independently of each other. This is demonstrated by th 
outfit shown in Fig. 16. Although the gun is pointed uy 
wards, the path of the projectile remains a parabola along 
MbT. A spring-gun fires a wooden projectile. If the fore: 
of gravity did not act on the bullet it would go in a straight 
line from M to D and hit the dog hanging by a bit of iron 
in its ear to an electromagnet. When the bullet actually 
leaves the muzzle of the gun it breaks the electric current 
of the electromagnet and both bullet and dog begin to fal 
simultaneously. Inasmuch as the motions are quite inde 
pendent of each other the dog is hit (sure fire!) in n d 
on the line MbT. The gun is about the size of an averagt 
shotgun and shoots different sized wooden bullets 5 to ! 
centimeters long and about 2 centimeters in diameter. I! 
Fig. 16 the gun is shown close to the dog. In actual 

gun should be at one side of the lecture room and t 
near the other side, say 15 meters apart. 


all 


In Fig. 17 is a trough down which a wooden, g! 
ivory ball rolls. When it leaves the trough it is p 
horizontally with uniform motion and then rolls with 
rated motion in a direction at right angles to the pr 
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Fig. 16. A spring gun fires a wooden bullet. If gravity did not 
act, the bullet would hit the dog along the line MD. Since gravity 
always acts, if both bullet and dog are released simultaneously, 
the bullet will still hit the dog, but in mid-air on the line MAT. 


notion. If the ball is dipped in a solution of whiting and 
he board on which the coordinate chart is marked is then 
ipped, just a little, the ball will simultaneously perform 
the two motions just mentioned and as it rolls over the co- 
ordinate network leaves a white trace of the whiting solu- 
tion on the black board which approximates to a parabola. 
The trace or path over which the ball rolls may be obtained 
by using a sheet of carbon paper laid over a sheet of co- 
ordinate paper. 

One could extend many of these illustrations to other 
physical processes and we would see the intimate relations 
between Physics and mathematical concepts. There are 
many instruments of measurement in which points are auto- 
matically placed on a sheet of coordinate paper and when 
connected form a curve as did the ball moving under the 
two initial forces. Thus in a recording hysteresigraph we 
have the composition of two vectors. The same holds true 
of a machine which compounds simple harmonic motions. 

The equations of so many physical processes are but the 
equations of ellipses, parabolas, hyperbolas, inverse logar- 
ithmie spirals and circles so that the understanding of 
mathematics is a fundamental necessity for any advance in 
Physies. A knowledge of mathematics is the bottleneck to 
a complete understanding of Physics. However, a great deal 


horizontal can be learned by some simple experiments without the 
*d motion, mathematics. 
Graphical representation of physical processes is one ap- 
plication of mathematics to Physics. In our vector analysis 
eo it can lead us into highly involved physical phenomena. 
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th accele- resultant path made by a body moving with uniform velocity at 
right angles to a motion which is uniformly accelerated. The path 


1 parabola. (Courtesy W. M, Welch Scientific Co.) 
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Why These Basic 
Principles of Micro Switch 


Design Assure You 


* Longer switch life than you will ever need 
¢ Absolutely precise and accurate repeat operation 


¢ 40 grams contact pressure—lightning-fast contact action 


The Micro Switch design incorporates features that provide desirable 


performance characteristics not generally 
The heat-treated beryllium-copper spring bends in the 


switches... 


found in snap-action 


same direction as the operating plunger—no reverse bends—no 


“oilcan” action... 
—increased contact 


gives longer switch life—accurate repeat action 
pressure—lightning-fast 
operations on minute movement and force differentials. 


action—millions of 
It is the 


choice of design engineers for all types of sensitive instruments. 





[ \ p 


The beryllium -copper spring is made 
in one piece. It is gauged to an accu- 
rate .008 5” thickness; has high resist- 
ance to fatigue. Ends of compres- 
sion members are finished to provide 
an extremely low friction bearing. 
Contact end of the spring is fitted 
with a riveted radius type contact 
of 99.95; fine silver. It moves at a 
speed of 3 1000ths to 5 1000ths 
of a second with a rolling action 
and extremely high pressure. 


Short spring 
members Piv- 
ot in patented 
V-grooves of 
this sturdy 
brass anchor. 
Note the spe- 








for use in aircraft. 


If you would like to know more about the 
Micro Switch, send for the two Handbook- 
Catalogs illustrated here—No. 60, which (> 
covers Micro Switches in general ; 
» 70 which deals with specific Micro Switches 


cial shape of these grooves, which 
reduces friction to a minimum. 
Stationary ic | 
contact is ha i 
a flat inlay , 

of 99.95 : (ff ‘ 
fine silver. & {i . 7 
This con- ‘ 2 
struction 4 


assures 
ample over-load capacity and maxi- 
mum heat dissipation. 


Operating 
plunger is a 
highly polished 
stainless steel 
pin imbedded 
in an accurately 
moulded _ star- 
shaped Bakelite 
head. Provides long over-surface 
path to live parts, thus insuring free- 
dom from electrical leakage. Plunget 
head cannot rotate within the hous 
ing, insuring against any variatio# 
in point of operation. 





and No 





Micro Switch is a trade name indicating manufacture by Micro Switch Corporation 


MICRO (ws, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 


Branches: 43 E. Ohio St., 





Chicago «11 Park Place, New York City 


Sales and Engineering Offices: Boston + Hartford + Los Angeles 
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Boiler Meters 
Reduce fuel 
costs, lessen 
maintenance 
and outage, low- 
erstandby costs, 
and add capac- 
ity. They indi- 
cate, record and 
integrate Steam 
Flow from the 
boiler, record 
Air Flow sup- 
plied for com- 
bustion and record Flue Gas Temperature. 


Bailey Boiler Meter 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 
sensitive diaphragm units. 


Multi-Pointer Gage 


Flow Meters. For indicating, record- 
ing and integrating the flow of steam, feed 
water, compressed air and other fluids. 


Granular Material Meters 
For accurately measuring 
the flow of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read at a 
distance of 50 feet. 


Control Systems 
Make possible the every- 
day operation of equipment for steam 
generation and utilization at test efficien- 
cies. They are applied to the control of 
combustion, feed water, superheat, de- 
superheat and other factors. 


Coal Meter 


Complete Information on any of the above Bailey 
predate will be gladly furnished upon request. 
G-1 


BAILEY METER 
¢e COMPANY - 


1041 Ivanhoe Rd., Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 
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The Month’s NE} 
INSTRUMEN 


In this department we strive to report each month ALL the new devices 
for measurement, inspection, testing, metering and automatic con rol—in 
the form of concise technical descriptions. When writing to manufacturers 
directly, please mention this department as your source of information, 
Or write to Information Section, Instruments Publishing Company, 


—————————— 


Wheatstone Bridge 


New “Type RN-1” Wheatstone Bridge 
contains four resistance dials with 
nine positions each, covering 9 xX 1, 
9x10, 9 100, and 9 1000 ohms, 
with decade multiplying dials. Ratio 


resistances have a guaranteed accuracy 
of +0.05%, while resistance coils in 
decades of bridge are guaranteed to 
tolerance. Specifications for 
switches and cabinet are the same as 


| for the decade boxes described else- 


where in these columns. Galvanometer 


| is of moving-coil type with sensitivity 
| of 1 microampere per division. Three 
| standard flashlight cells comprise the 
| 44%-volt battery in cabinet, readily ac- 
| cessible without removing panel. Also, 
| external battery connections are pro- 
| vided. — Industrial Instruments, 


Ine., 
156 Culver Ave., Jersey City, N. J. 





Vibration Fatigue Testing 
Equipment 


Designed to meet the need for heav- 
ier vibration fatigue testing equip- 
ment, new tester, known as “Model 25” 
from its table load capacity of 25 lbs.. 
develops a horizontal table movement 
with frequency of 10 to 60 cycles per 
second, adjustable. Table area is 12” 
x 15”. Total displacement, also adjust- 
able, is zero to 0.125”. Maximum ac- 
celeration is approximately 14 4g. 
“Model 25” is mounted on a sturdy 
cast iron base, 19” 38” with base 
mounting hole dimensions 16” X 35”. 
Table top overall height is 11” from 
bottom of base, providing adequate 


clearance above machine to_ perm; 
handling parts larger than the tah), 
dimensions. Machine has a total ye: 
weight of 365 Ibs., is powered by a one. 
h.p. 220-volt a-c motor, is said to en 
body “many refinements that contrib. 
ute to highest efficiency of operation,” 


No keys or wrenches are needed { 


make an accurate adjustment of amp- 
litude. This operation requires only te 
seconds. Equipped with rugged Timke 
and SKF bearings, machine runs co 
and will operate unattended for hours 
It will not spill oil. An accurate elec- 
tric tachometer is provided for fre 
quency readings. “Model 25” is guar- 
anteed for one year against defective 
material and workmanship. — 4] 
American Tool & Mfg. Co., 1014 Full- 
erton Ave., Chicago, Til. 





Synthetic Rubber Mountings 


Announcement has been made that 
“Vibro-Insulators” (rubber mountings) 
can now be made using “Ameripol” 
synthetic rubber. These new mountings 
are expected to find wide applicatio 
where oils, grease, paint, fatty acids or 
heat cause too-rapid deterioration o! 
natural rubber used on mountings. Most 
“Vibro-Insulators” are designed t 
carry the load in shear, because rubbe 
in shear is known to have six times th 
resiliency of rubber in compression.- 
The B. F. Goodrich Co., Akron, Ohi 


Decade Resistance Boxes 
New “Type DR” D-c. resistance dec- 
ades are announced in standard models 
with resistance ranges of 0.9 to 999,099 
ohms total and with guaranteed accu- 
racy of +1% and 1.% respectively, 1 
two price classes. All coils are of man- 
ganin wire excepting the 100,0 
coils of Nichrome. All coils are bifilar- 
wound on ceramic tubes, ove! 
and protectively-coated. Switch« 
self-cleaning multi-blade ph 
bronze spring wipers. The insti 
are housed in rubbed walnut c 
Industrial Instruments, Inc., 15¢ 
Ave., Jersey City, N. J. 










age Regulator 


Amperite” voltage regu- 
tically controls the volt- 
age delivered to a Vi- 
brator used for air- 
, plane service. With a 
; battery variation of 20 
to 30 volts (50%) volt- 
age on vibrator is kept 








: between 6.0 and 6.3 
new dev; hy?) volts (5% variation). 
CVices a J Included in regulator 


control—n 
anufacturers 
information, 


is an automatic thermal 
switch which turns on 
an auxiliary circuit 10 
seconds after vibrator 








stag: is started. Similar reg- 
= ay ulators can be designed 

to control the current 

and voltage applied to 
ne to permit any load, provided that 
han the tah), the total wattage con- 
iS a total net HBcymed by the regulator itself is not 
ered by a one. HB ore than 40 watts. With a 10% change 


IS Said to en » current through the regulator the 


that contrib. voltage drop increases 200%. An ordi- 

of operation,” inary Nichrome wire would only in- 

Are needed to MRerease approximately 10%.— Amperite 
(Co. 561 Broadway, New York City. 


Airport Switches 


For control of airport runway light- 
ing, a new line of switches including 
the runway selector switch and the 
brightness selector switch is an- 








ment of amp- 
nires only te 
igged Timke 
ine runs co 
ed for hours 
accurate elec- 
ded for fre 






25” is guar- 
nst defectiy: 
anship. — Al 
»., 1014 Full- 










Aountings 
1 made that 
‘ mountings) 
“Ameripol” 


in appearance and 
construction, both types incorporate 
mechanically interlocked preset 


nounced. Similar 


switches. 


WV mountings 


applicatior 


atty acids or 
rioration of 


ntings. Most 
lesigned t 
ause rubbe 
ix times the 
npression.— 
kron, Ohi 


Boxes 
istance dec- 
lard models 
) to 999,999 
nteed accu- 
ectively, 1 
re of man- 
00,0 onn 
are filar- 
oven-baked 
tche 

ph 
1st ents 
it c 
15¢ er 


Both usually are part of 
control desk or panel in airport control 
coms and towers. Runway selector 
switch (illustrated), for selective con- 
trol of runway contact lights and flood 
lights, consists of a two-stage rotary 
type switch having adequate contact 
capacity to handle all control require- 
ments. Mechanically interlocked with 
the selector switch are two d-p. s-t. 
preset switches wired to permit oper- 
ation of (1) the contact lights along 
any ypigy £ (2) any group of flood 
lights; or (3) any group of flood lights 
and the pPacatinn lt oe runway contact 
lights, as desired. Mechanical inter- 
ocking device locks selector switch in 

| Position last selected, so that runway 
selection of flood and contact lights 
cannot be changed until selector is de- 
energiz ed by turning preset switches 


+ 


‘0 “off” position, thereby extinguishing 


} contact and flood lights. Where switches 
are mounted on facsimile maps show- 
» ing actual runway layout, switch 
‘andie can be oriented with the map 


».° point to actual direction of plane 
» ‘Anding or take-off. Brightness selector 
switcr is a five-position switch for 




















Insure the compliance with temperature specifications 
of delicate aircraft instruments, electronic devices, bat- 
cers, motors, materials and other products under actual war 
coptditions with Amcoil Test Chambers. Know in advance that 
these fi ested units will react according to specifications under 
given at nospheric conditions. 

Ameritan Goils Company builds a complete line of high and 
low tempefattite test chambers that will provide that insurance. 
Model RTOWLA,\ with a usable interior of 25.7 cubic feet, has 
a enya temperature range of from —70° 

70° C.\—Fee F\to +160° F.). Five thicknesses of glass, her- 
Sacioally sealed“ Yin the slees. provide perfect visibility at all 
times. In additiofijto the RTC-1A there is a complete line of 
temperature test chambers, i iarge and small, with either mechan- 
ical or dry ice refrigeration. 


FOR HUMIDITY TESTING, Athcoil manufactures an individual unit 
which can be easily attaclied to their temperature test chambers. 


FOR ALTITUDE TESTING 









































a : 
. Special chambers are available. 
oS bs 7 





Let Amcoil Engineers adbiségou\of the type of equipment best 
suited to insure the complianc@ ap atmospheric specifications. 
\ 


<a) “< 4} 



























MODEL — RTC-1 
Mechanical Re- 
frigeration; Tem- 
perature range: 
—55° C. to +70° 
C. Usable tnte- 
rior 28.7 cu. ft. 










































a 
25-27 LEXINGTON STREET - NEWARK. N. J. @ 371 
LEAT ETE ELLIS EERIE RELIES B08 NEE 
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RELIABLE 


STROMBERG 


2A »N 


No. 55 Proeess Timer 


Precious materials and valuable man hours can be saved, 


quality improved and production increased with dependable 
Stromberg timing instruments. Use them to ring signal bells, 
light signal lamps, start and stop electric motors, reverse 
drafts, open and close valves. Thousands in use today in 
steel plants, tool factories, rubber plants and in baking, 
preserving, tanning, enameling, plating and heat treat- 
ing processes. 

Ruggedly built for long service. Sealed to exclude dust 
and dirt from the mechanism. Easily set for any time 
interval within the dial range. A quick glance tells the inter 
val in use and the portion of time elapsed. Dial ranges are 
made to fit any application. 

Our engineers will be glad to study your problem and 


make recommendations without obligation to you. 


STROMBERG rn coronaria 


S 22 Se eee foe ee NEW YORK 
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selection of five stages of 
the runway contact lig! 
adjacent to, and mecha: 
locked with this switch, 
spring-return latch switch 
return to the “lock” posit 
vice fixes the selector swit 
nite position and locks it 
tion of brilliancy last s 
lock switch is turned to “o; 
contact lights extinguished 
house Electric & Mfg. Co.., 
burgh, Pa. 


Dial Gage Mount 
New “No. 100” dial gage mount 
said to be a particularly wel] a) 
rigidly constructed combination for y 
around machine shop use. Its univers, 


swivel has individual clamping, allo. 
ing adjustment in any direction wit 
out disturbing any other setting. A 
justments are quick and positive. Its 
support posts are tubular, giving a 
larger diameter and thus making 
stronger and lighter unit to handle 
Main support post has a screw on to 
which may be removed and an exte! 
sion added, giving more height whe: 
needed.—Lombard Governor Corp., As! 
land, Mass. 


Dial Gage Surface 
Plate Clamp 


New “No. 104” surface plate clam; 
for dial gages is intended chiefly fo 
general inspection use. It is designed 
to be used with the same main support 


-g 
and cross part as in Maker’s “N 
dial gage mount described elsewher 
in these columns. This clamp is made 
give definite security to the gage whe! 
one setting is required for a (ong 
period.—Lombard Governor Corp., 4% 
land, Mass. 











Lei y ircraft Relay 

han — Der yarticularly for aircraft 

*h, om Wo to have numerous advan- 

tch an as her specialized uses, new 

siti sao Me“oPD 27” Relay is said to reveal 

Switen in a def. Ma nun interesting characteristics. 
It the po 4 ty] PDT Type 27 relay, No. 
Selected, ung (MB 12814 isures 2” X 1%” X 2% 
oO; ” and +} 

shed Wests 

oe } P %, 

Mount 


faze mount ;; 
arly well 4 
ination for aii. 
e. Its UNiversa 





and weighs 5 oz. Its characteristics are: 
Acceleration up to more than 15g; 
nominal coil voltage, 12 volts d.c.; pick- 
up, 6.5 volts (0.92 watt) at 20° C.; 
coil wattage at 12 volts d.c.; 3.2 watts; 
contact pressure, 60 grams; contact 
capacity, 10 amperes at 30 volts d.c.; 
temperature rise 32°C., at 12 volts d.c. 
Free samples of this relay will be fur- 
nished interested parties if their re- 
quests are accompanied by priority of 
AA-4 or better. —G-M Laboratories, 
1996 North Knox Ave., Chicago, Ill. 


40 








Kilovoltmeter 


If ordinary voltmeters are employed, 
for measuring kilovolts, in many cases 
their current drain is so great that ac- 
curacy of measurements is impaired. 











nping, alloy 
rection wit! 
setting. Ad 
positive. Its 
ir, giving ; 
S making a 
t to handk 
screw on toy 
id an exter 
height wher 
* Corp., As) 


GROUND TESTER 


For Measuring Resistance to Earth of All 
Types of Electrical Ground Connections. 




















1. Direct-reading in ohms—“‘like a voltmeter”. 

2. No calculations. 

3. Only one set of connections. 

4. No adjustments or “balancing”’. 

5. Covers a wide range of resistance. 

6. Unaffected by stray current in the earth—either a.c. 
or d.c. or by polarization or electrolysis. 

7. Unaffected by the exact resistance of the reference 


ace 
) 


plate clam; 
chiefly for 
is designed 
ain support 


} 
TRAOE MARK REGISTERED U.S. PAT. OFF. 
} 
| 
| 
| 
} 





FOR SAFETY grounds. . | 
AND 8. Has its own hand generator; requires no batteries or 
PROTECTION other external current supply. 


New “No. 760 Kilovoltmeter” meets TO LIFE AND 9. Self-contained, rugged and portable. 


the following speci i - 

cient instrument ie cecarea hah EQUIPMENT 10. Represents only a small fraction of the cost of ade- 
voltages: (1) Low current consump- quate grounding protection. 

tion—not more than 1 milliampere. (2) 
Completely self-contained—all multi- 
plier units to be an integral part of in- 
strument. (3) Three ranges, 5,10 and 
“) kv. (4) 2% accuracy at full scale. 


As simple, rugged and reliable for ground resistance measure- 
ments as are our ‘“‘Megger” instruments for testing insulation. 


Write for illustrated Catalog 1645-1 describing 
the ‘“Megger’’ Ground Testing Instruments. 


“No. 100” 9 (2) Sensitivity of movement to be 1000 
elsewhere ohms per volt. (6) Rugged and porta- 
is made t le. Multiplier unit contains maker’s 
rage whel wire wound resistors mounted on ce- 
> o lone ramic insulators, and entire unit is en- 
orp., Ash- closed in an oak case.—Shalleross Mfg. 


unas aRcH STREET Clectrical and Jcientific Instruments PHILADELPHIA, PA. 





Co., ( llingdale, Pa. 
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When Comorrow Comes 


LONG before Pearl Harbor, our plant and personnel were 
largely engaged in the production of optical instruments and 
elements for our armed forces. 


Tomorrow, when victory is won, a part of our facilities will be 
available for the manufacture of peacetime products. A quarter- 
century of rigid adherence to the finest traditions of lens making 
will be re-dedicated to the fashioning of optical devices for 
safer and better living. 


Today, we invite correspondence from individuals or organi- 
zations interested in the development of optical instruments or 
equipment for postwar business. 


We are proud of the wholebearted 
devotion of our employees toward 
a common objective — victory — 
through the production of precise 
scientific equipment. 


KOLLMORGEN OPTICAL CORPORATION 
4 Franklin Avenue Brooklyn, N. Y. 











INSTRUMENT ENGINEER 


To consult with our customers (practically 100% war business) on 
the application and use of instruments, controls and specialties for 
combustion, flow, level, pressure and temperature. This is an out- 
standing opportunity for an outstanding man with a stable expanding 
business located in Philadelphia. Technical graduate preferred with 
experience in solution of power and process problems. Man selected, 
if willing to match the energy and enthusiasm of his co-workers can 
earn a substantial income. Attractive working conditions. Reply 
should be complete and will be held confidential. Address Box 71, 
Instruments Publishing Co., 1117 Wolfendale St., Pittsburgh, Penna. 








Fe DEW POINT TESTER—TESTS UNDER 
ACTUAL CONDITIONS 


Accuracy within 0.2°F. and 

Dew Point temperature 

range as low as minus 90°F. 

Simple to operate and For working pressures up to 
accurate in results. 2500 P.S.I. 


Bureau of Mines Type 


SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


THE REFINERY SUPPLY COMPANY 


—Main Office and Plant— —Branch Office— 
62! E. 4th Street, Tulsa, Oklahoma 1309 Capital Avenue, Houston, Texas 
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Welder Timing Cos troller, 


New “Series A” 44-kva. ind 1g, 
Welder Timer Controls ha been bq 
signed to make available th: same “4 
cision of timing for small we iders rE 


generally available for large welders 
Current application is definitely and 
accurately controlled for any period 
from a half-cycle to 60 cycles, N 
variation of timing is possible, how. 
ever slowly or rapidly the operator de- 
presses the pedal. A single adjustment 
controls the timing to suit the require. 
ments of the work. Either of the new 
timers may be applied to any make of 
welder. Supplied for either 110 or 220 
volts (60-cycle unless otherwise speci- 
fied). The %2-kva. model measures 9” 
6%” X 3%”, weighs 6 lbs.; 1-kva, is 
12%” XK 12%” X10”, weighs 50 Ibs. 
—Electronic Products Co., 19 N. First 
St., Geneva, Ill. 





Multitester 


New “Model 419 Multitester” com- 
bines a-c and d-c voltmeter, milliam 
meter, ammeter, capacitymeter, ohm 
meter and inductance meter. It incor 


porates in its design the new 
system of a-c measurements W!' 
copper oxide rectifier. A-c scale: 
linear with d-c scales. Sensiti 
indicator is 2,000 ohms per vo 
curacy is within 2%. Capacity 
is direct-reading. Ohmmeter ha 
contained power supply; sensitiv''y 
low-ohm range makes it suital 
measuring contact resistance, 





- coils, ete. Special posi- 























O ae ibe 

. rollers pong for determining output 
va. and I-kya rhe improved terminals re- 
ha been qe. wey onal jacks. Ranges: 0-5- 
the same pre. 1950 000 d-e volts; 0-10-100- 
l welders as js 0-1, 1) a-e volts; 0-1-10-50- 


milliamps; 0-1-5-25 d-c 
).3-3.0-30-300 mfd; 0-100- 
) ohms; 0-1.5-15 meg- 
luectanece measurements — 
nee: 0.25-1,000 millihen- 
‘og, | )0-1,000-10,000 hen ries. 
/Mode ’ is available in three 
ypes: 9p” in maple case with 
' arrying handle. “419C” is 


050-1, 
mps; 
5,000- 
phms 
hart 


over a . , 
sn openface bench type with a 4%4' 
strum “319V-7” is an upright 


ester a erackle finish steel case 
B ith a 7'." rectangular instrument.— 
Radio City Products Co., Inc, 127 West 
“sth Street, New York City. 








Laboratory Furnace 
New ‘“‘Glotemp’’ high-temperature 
haboratory combustion furnace is for 
ise in rapid carbon and sulphur deter- 
mination of ferrous and non-ferrous 


arge welders 
lefinitely and 

any period 
) cycles, N 
ossible, how. 
- Operator de. 
e adjustment 
, the require. 
r of the new 
any make of 
r 110 or 290 
arwise speci- 
pasures 9” » 
S.; 1-kva, is 
ighs 50 Ibs, 
19 N. First 


ester” com- 
er, milliam 
neter, ohm 
r. It incor 





metals. Feature is short overall length 
of furnace without sacrificing efficiency 
if combustion zone. Globar heating ele- 
ments are at right angles to axis of 
combustion tube: exposed ends of heat- 
ing elements and electrical connections 
do not take up space along axis of com- 
bustion tube. Small combustion tube 
speeds up determinations because of 
smaller required volume of gas. Heat 
is confined to section of tube where it is 
required for rapid combustion of sam- 
ple. Overall length of combustion tube 
recommended for this furnace is 21”. 
Another advantage is that both ends 
of combustion tube are fully exposed 
to room atmosphere, insuring efficient 
cooling of tube ends to low temperature 
avoiding oxidation of rubber connec- 
tions. Electrical accessories (trans- 
lormer, voltage control, switches for 
regulating temperature) and the py- 





ew R.C.P tometer are all securely housed in the 
s without compartment of furnace. On top of this 
scales are compartment is a shelf where operator 
sitivity of may place his tools. Furnace weighs 
volt; ac- (198 pounds; height, 31”; width, 19”, 
city-meter furnace length, 10” and overall length, 
ha self 16". Electrical input 230 or 115 volts, 
sitivity of Single-phase, 2 kva maximum consump- 
itable for ion. Harry W. Dietert Co., 9330 Rose- 
ce, cesis- [lawn Ave., Detroit, Mich. 











i EKSLER 
Production or Research 
Instruments 


Weksler Thermometers are scientific, precision instru- 





ments. Their rugged construction and lasting accuracy 
will merit your full confidence. Red Reading and Yel- 


low back Mercury tubes are standard in all V shape 











industrial thermometers. Indicating and recording ther- 
mometers are furnished mercury, vapor, or gas actu- 
ated. Dial indicating instruments are available in 4!/2” 
and 6” phenol condensate cases only, and recording 
thermometers in 10” chart size. There is a Weksler 


precision thermometer for every industrial need. 





""V" Shaped Thermometers 
Bronze Case and 
Industrial Hydrometers 











Dial and Recording Thermometers 




















Type 124 : Type 125 
Right Side Angle Left Side Angle 

























el 

» 4 WEKSLER 
Reman ren FY 

Vw vex 


For information on 


Dial and Recording Thermometers, send for Catalog 300 DR 
For others, send for Catalog No. 115. 


Weksler Thermometer Corporation 
52-56 WEST HOUSTON STREET, NEW YORK, N. Y. 















VARIOUS NEW MODELS 
AND RANGES 


Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER | * 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 





HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y. WRITE FOR BULLETIN No. 430 
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Test Kit for Nei work 
é; Protector: 
oe ors : To test or check the re of a 
, ondary network distributi system | 
usually is necessary to ta em fr 


and reducers— Be field to laboratory. A fey — f 


wer CON 


You'll find a Bodine 


e & 
motor here 4 Applications 


Many instrument manufacturers have stand- 
ardized on Bodine fractional horsepower mo- 
tors and reducers because their operation is 
accurate, reliable, and trouble-free. Bodine 
motors are available in sizes ranging from 
1/2000 hp to 1/6 hp. Speed reducer ratios 
range from 6:1 to 2880:1. Bodine Electric rt 
‘Eclipse Propeller Governor Company, 2244 W. Ohio Street, Chicago, III. Cw 
Control with Bodine motor : 


parts built into a section of 


pgs yn mgyetine m5 panies have built some field-checkiy 


wartime applications. \ devices of their own. Now a facton 
built portable kit is announced { 
testing the operating mechanisms 
well as the relays. With this porta) 


BO DI Ny J FRACTIONAL Mi OTO RS unit the relays are tested at the ; 
tector terminals, exactly as they a 
HORSEPOWER connected in service. All equipment, ixj 


cluding indicating instruments, is con 
tained in a carrying case measurinf 
about 15” XK 11” X 26” and weighin 
92 lbs.—Westinghouse Elec. & Mfq. ( 
East Pittsburgh, Pa. 














AIRCRAFT 
THERMOCOUPLES 
Half-cycle Synchronous 
Spot Welding Control 


New electronic half-cycle synchr 
ous control for precise operation of 1 
sistance-welding machines is availabl 
in two types: “CR7503-A136” which in 


IN ANY QUANTITY 
MADE TO YOUR 


SPECIFICATION 
Gasket or Blind Rivet Type 


Thermocouples 


Calibrated Lead Wires 
Firewall Connectors “ 0) F “ M if 7 
Army, ge os Commercial OPTICAL COMPANY 








3737 BIRD ROAD cludes also a welding transf 


is designed for bench mou! 
—_— “CR7503-A133” which is ¥ 


THE WINSLOW COMPANY transformer and is designed 

NCORPORATED mounting. Both types can 
9 Liberty Street, Newark, N. J. either with tongs or with 
bench welder. Both are cabi! 
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we 


ne field-checkiy 





tube 


of 5 utilize new “GL-415” 

aid easily replaced; also a new 
inet to make higher-speed weld- 
rs .: and a simplified initiating 
red to improve performance and 
3 ntenance. Welding heat con- 
trol btained by the phase-shift 
method; heat adjustment 1s by a dial 
on fr f cabinet. Control facilitates 
weld f tinned wires; of 0.01" to 
0.05 s to flat surfaces with little 
or n¢ ntation on the opposite sur- 
face the metal; and spot welding | 
of unusually thin (<0.01") pieces of | 
stainless or mild steel, nickel, or silver 
to brass or bronze, with negligible oxi- 
dation or discoloration. It also -makes 
possible the welding of low-resistance 
joints ur affected by temperatures above 
125°C., thereby eliminating solder (sav- 
ing tin) and saving 50% time. It sim- 


plifies employee training. General 
Electric Co., Schenectady, N. Y. 





Electro-pneumatic Timer 


Announcement is made of re-design 
of “Agastat.” For complete technical 
description of previous design see 
Instruments, June 1941, page 142. This 















Now a facton 
announeed {, 
_Mmechanisms 
ith this porta)| 
sted at the py 
tly as they a 
ll equipment, ir 
ruments, is con 
case measurir 
” and weighin 
tlec. & Mfg. C 


-hronous 
Control 


*ycle synchro 
yperation of re 
es is availab| 
1136” which in 





device is an electro-pneumatic time de- 
lay relay for making or breaking elec- 
trical circuits at pre-determined inter- 
vals. Several factors were considered 
in its re-design: (1) Increasing operat- 
ing and functional efficiency; (2) a 
thorough evaluation of available mate- 
rials; (3) minimizing of size and re- 


spective application-area displacement. | 


All these were successfully accom- 

plished. New-type “Agastat,” by single 

screw adjustment, permits a delay 

ranging from a fraction of a .‘econd 

to several minutes. While previous 

model had a minimum of moving parts, 

new model has only “absolute essen- 

, tials commensurate with its exceptional 
=) dependability.” Basic design and prin- 


: ciple of operation are retained. Instru- 
é ment is said to be unaffected by heat, 
ail cold or variations in operating voltage, 
cai ual raperature or humidity. It weighs 

ee : 1 1b. ( 0Z. as against 2 Ibs. 13 oz. Height 
ggorrieay is reduced from 5” to 4”. Housing and 
7 : yal Component parts of heavy brass and 

( ““@ Other critical materials now have sub- 
an Us stitutions in all but actual operating 
h a au" mechanism.—American Gas Accumula- 
binet-mou tor Co., Elizabeth, N. J. 





Ohere’s always the Sunshine 
AFTER THE STORM! 


As each ray of light breaks through the dark clouds, after the 
storm, to fill the earth with sunshine, so each PALMER Thermom- 
eter is bravely doing its bit to bring back the sunshine of Peace 
to the World. 

Every PALMER Thermometer is finding its place in the net- 
work of equipment needed to back the boys at war because: 


I—They are extremely accurate and correctly annealed; 

2—Their sturdy construction means long life; 

3—The easy-reading “Red-Reading-Mercury’ column elimi- 
nates error. 


Just hesitate before you write that order for thermometers and 
you will be helping to win the war by careful selection of an 


i 


ok sam 
ihren lh 
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instrument guaranteed to give satisfactory service. 


(Catalog No. 300-D sent promptly) 


| { 
THE PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 
2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Toronto 
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BARBER-COLMAN POW 
ON MAXON PREMIX BLOWER-MIXER 


These POWER UNITS are ideally suited for industrial applica- 
tions. They feature built-in limit switches and a high torque 
motor with gear reduction, oil submerged, for long life and 
dependable operation. Control action may be governed by a 
recording and indicating controller or other contact making 
control instruments. POWER UNITS are available for ‘‘on-off"’, 
floating, and proportioning modes of control, including propor- 


tioning with manual or automatic resetting. 


file 


M4, ct 
ETT" rire 





Write for Bulletin F-19412 
“POWER UNITS” 


BARBER-COLMAN COMPANY 
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WHAT do you need 
ina PYROMETER 


SENSITIVITY RESISTANCE 
DURABILITY SIMPLICITY & 


Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi- 

tivity to the most minute voltage variations due to suspension type construction .. . 

High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consid- 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . . . So simple that instant 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyro- 
metry . . . On kilns or furnace installations, where "spot 
readings" are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 


Write for 
Catalog 


PORTABLE 
MODEL P-1 


CHARLES ENGELHARD, INCORPORATED 
90 CHESTNUT ST. NEWARK, NEW JERSEY 
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DIRECT READING 








INDICATORS 


Centrifugal Type 





Portable and Stationary 
Indicating Speed and Total Run. | @ WITH this pare 


Flexible Shaft, Belt, or Electric mount ru.r:y en- 
i | closed sl.ding scale 


Drives for Remote Indicating. U tube manometer, 
you set the pointer 
to the low liquid 
C3 i | level in one leg, 
read DIRECT from 

, l li th leg. 
Types Available for Every Industry Fech-guect eater. 
| proof, fast! Just 
one of many out- 


and Electric. Baking Time for Ovens standing Trimount 


Locomotives, Steam, Gas, 


instruments de- 


Dryers, Etc. ( | signed for fast, ac- 
. ° . 4 <3 curate pressure 
eaasntitNe cay Machinery : i readings. SEND FOR 
Marine, Fire Apparatus eg CATALOG 


Automotive, General Machinery 
Submit Your Problems to Us 


JONE ———— 
MOTROLA SALES 
Trimount Instrument Co. 


438 Fairfield Ave., Stamford, Conn. 408 SOUTH PLYMOUTH CT. 
CHICAGO, ILL. 











Page 170—IJnstruments—Vol. 16 


Mechanical-latching | obj. 
coil Relay 


Reason for development 
mechanical-latching doubk 
was that makers could not f 
one on market for their <¢ 
supervisory control equipmé ind had 
to develop it themselves, Featwres ey 
(1) Positive toggle actio; 2) X, 
“dead” or neutral positior (3) No 
sliding parts. (4) No delica adjust. 
ments. (5) Can be mounted in any Dos. 
tion. (6) Positive and amp contact 
travel. (7) Adjustment of contacts to 


a iit 
relay 
SUltable 


M-Duilt 


break operating coil circuits jg not 
critical. (8) Not affected by vibratior 
and shock. (9) There being no friction 
in toggle action, vibration cannot cause 
“creeping” of armature. (10) Operat- 
ing time in either direction is less thay 
0.005 second. (11) Although intended 
for intermittent service (i.e., operating 
coil circuit broken by contacts of relay 
itself as soon as relay has been oper 
ated) coils will stand full rated current 
for one minute at 24°C. ambient tem. 
perature. (12) Many contact combina. 
tions available. (13) Toggle spring ad 
justable for any contact combinatio; 
(14) Contact pressures are maintained 
in excess of 35 grams. Contacts hav 


wiping action. (15) Contact springs 
made from. cold-rolled _ nickel-silver 
stock. (16) Contacts are of palladium, 
welded to springs. (17) Coils ar 
wound for both a.c. and d.c. up to 22 
volts. 

These relays are available in va! 
ous styles or “modifications,” one of 
which is illustrated and shows ho 
basic relay is used in aircraft radio. At 
left are standard relay contact springs 
in whatever combination may be de 
sired; at right a s-p.d-t. contact a! 
rangement for r-f. work. Capacity > 
tween the springs is less than 1.5 std. 
Base and certain other parts are maat 
of insulating materials having extremé 
ly low r-f. loss. Weight of model illus- 
trated varies slightly depending upo! 
coil voltage and contact assembly; 4\ 
erage weight is less than 10 oz. This 
relay may be mounted in any t 
and has withstood aeceleratio1 
a maximum of 8G applied in a! 
tion; has also withstood at le 
hour simple harmonic vibratior 
plane, amplitude of 0.03125 
quencies between 10 and 30 c 
cept at critical frequency of u! 
whole, at which frequency it v 
this vibration for one minute. 

For heavy-duty purposes th« 
ard relay (not the one illustrat 
be equipped with a maximum 
s-p.d-t. snap action switches; c 
rated at 10 amps at 125 volts 
amps at 250 volts a.c. non-l! 
load.—Control Corp., 600 Stinso 


Minne apolis, Minn. 
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To maintain a high degree of uniform mag- 
etic quality and precision, Arnold engineers use 
The High H Permeameter (illustrated)...a du- 
plicate of the Permeameter in use at the National 
Bureau of Standards... just one example of the 


close magnetic control under which the Arnold 

























* 
FOR VICTORY 


. invest at 
least 10% in 
War Bonds 
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magnets are manufactured. 

All ALNICO types of Permanent Magnets... 
including ALNICO V...are completely fabricated 
inthe Arnold plant under exacting metallurgical, 
mechanical and magnetic control. 


Arnold engineers are available to solve your HE ARNOLD J{NGINEERING (COMPANY 


magnetic design problems...all inquiries will re- 













































. . 147 EAST ONTARIO STREET © CHICAGO, ILLINOIS 
ceive prompt attention. 


PRODUCERS OF MAGNETS FOR AIRCRAFT, MARINE, KADIO, ELECTRICAL AND OTHER TYPES OF MEASURING INSTRUMENTS 
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BEST TOOLS KEPT HERE 


Some of America’s most famous companies will tell you that 
we have exceptionally excellent facilities for precision manu- 
facturing. That's right! But, we maintain that our very best 


fae oe tools are 54 years of “Know What” and “Know How.” 

pen This When you, too, need Metal Fabrication: Precision Machine 
at seciilitics Work: Electrical and Mechanical Assembly—"Let Lewyt Do 
ion test it." Our carefully engineered methods and closely coordi- 
: re nated production controls enable you to shoulder us with the 
™ entire production responsibility for a complete product—or 
» a single part. This “Packaged Production” may deliver the 
hee best answer to your war production problems and peacetime 


plans. Prior commitments permitting! 


L 


¢ 


CORPORATION 
Oo BROADWAY, ~~ BROOKLYN, 
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SPEED UP 
PRODUCTION 


witrt 


—_“ 
“QMCT 


Electric \ Timers 
Ox 


Made to stand up and 
work—day in and day 
out. 

They can absolutely 
be depended upon to 
carry through and func- 
tion perfectly as set. 

Made in many dif- 
ferent styles and time 
ranges. 

State your timing 
problems. We are 
ready to serve you. 


Type TD1-30 second 
scale. Write for Bulletin 
700. 


Type TDIC-15 minute 
scale; in dustproof flush 
mounting case. Write for 
Bulletin 800. 


Reset Timer RS4-5 min- 
ute scale, in surface type 
conduit box. Write for 


Bulletin 500. 


Running Time Meters to 
record elapsed time. Write 
for Bulletin 3500. 
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The Electron Microscope, By Ek. F. Bur- 
TON and W. H. KouHL. Reinhold Publishing 
Corp., New York, 1942. Cloth, 6x 9% 
inches, 233 pages. Price $3.85. 

As the authors state, this little book is 
an introduction to the subject of electron 
microscopy for the reader who has hereto- 
fore not been acquainted with it. It is not 
a technical treatise. It begins at the be- 
ginning—perhaps a little back of the be- 
ginning—and tells in simple language how 
light is bent by prisms and lenses, what the 
eye is, what the simple and compound mi- 
croscope is, what light is what the electron 
is. All this is illustrated by comical sketches 
that are particularly appealing to children: 
the microscope images that are customarily 
drawn as arrows are replaced by drawings 
of cats, mice, giraffes, etc. 

The first half of the book covers these 
fundamentals, and the latter half describes 
the principles of all types of electron micro- 
scopes, both electromagnetic and _ electro- 
static, emission and absorption. Only the 
major items of design are included, none of 
the details of the electric circuits or of the 
mechanical construction. It does not, there- 
fore, replace the detailed instruction books 
that are issued with electron microscopes. 
While a number of photomicrographs are 
included to show what can be done with 
the various types of instruments, there is 
no treatment whatever of the special tech- 
niques in specimen preparation that must 
be used—the preparation of thin films, the 
dispersion of fine particles on them, and 
the production of thin replicas. Consequent- 
ly the book is of little value to the operator 
f a microscope except for background and 
historical information. It is intended for 
those who wonder what the instrument is 
and what it can do. 

C. S. BARRETT, Associate Professo) 
of Metallurgy, Carnegie Institute 
of Technology, Pittsburah. 


Aerial Photographs: Their Use and 
Interpretation, First Edition. By A. J. 
EARDLEY. Harper & Brothers, New York, 
1942. Cloth, 6% «9% inches, xxii + 203 
pages. Price $2.75. 

This textbook is a primer in its field. 
The author states that this presentation is 
designed for the beginner and for the occa- 
sional user of aerial photographs, When this 
is thoroughly understood, the excellence of 
the volume becomes readily apparent. It 
must be realized, furthermore, that the 
treatment here given the subject of the use 
and interpretation of aerial photographs is 
designed primarily for students majoring 
in Geology. For all such, this book is so 
written and illustrated that it will be more 
than a text—it will be an elementary hand- 
book. 

For the casual civilian—the man who 
flies for pleasure—-Mr. Eardley’s book has 
a great deal to offer in the use of its lucid 
explanations of simple Geologic field meth- 
ods. An application of the principles herein 
set forth to the terrain over which he flies 
will add much to his knowledge thereof, 
and hence to his interest and enjoyment. 

The experience which Mr. Eardley has 
had in the teaching of this subject has en- 


abled him to organize the mate: 
ably the most logical and ord: 
yet achieved. For this reason, tl 
noticeable breaks in the continuit) 
entation, each phase of the subj 
easily into the next succeeding 
ticularly valuable are the exer 
gested in connection with the 
text. It is to be noted that thess 
are suggested in such order an 
they fit together without noticeabk 
to form a continuous course of 
joined and overlapping experimer 

It is most regrettable that the 
and necessary prohibitions inciden 
War have denied the author a wider 
tude in the selection of illustration 
book. Under the restrictions thus 
he has done a remarkably fine j¢ 
respect. 

Studies of this character are particular 
valuable in the present emergency 8 
groundwork for students who may later be 
serving in the Intelligence Division of the 
Army Air Force in the interpretation of 
aerial photographs, The author is, therefore 
performing a profoundly valuable service 
the nation in making available to under 
graduate students in our colleges and uni- 
versities in readily assimilable form, the 
elementary concepts fundamental to this 
art. 

It is to be honed that following the War 
Mr. Eardley will feel constrained to revise 
and expand this present volume. There is 
much additional material which would be 
valuable, even to the beginner, which he 
might then include, and more adequate il- 
lustration for purposes of comparative train 
ing will add materially to the value of 
textual coverage. 

—M. G. GULLEY, Geologist, Gul 
Oil Corporation, Pittsburgh, Pi 


Manual of Aircraft Materials and Man- 
ufacturing Processes. By T. A. WE 
Harper & Brothers, New York, 1942. Clot! 
7% xX 10% inches, vii + 212 (+ 64 blank 
pages. Price $3.50. 

The author is Vice-President ar 
Engineer of the Beech Aircraft © 
tion. His Manual is an excellent 
survey and introduction that can be 
value to the thousands of engineers 
visors, business men and ether pers 
entering the field of aviation manuf 
ing. It will serve in only a minor 
assist those already in the aviatior 
since the data presented will be : 
less familiar to practically every 
with several years of aircraft exp 

The material is presented in a 
forward and somewhat conversatior 
so that a feeling of person-to-pers 
tact is set up between reader and 
One feels, after reading a few pas 
he is spending a few hours in M: 
office, or walking with him thro 
plants of Beech Aircraft. The dis« 
on a highly practical level. This is t 
of production people, interested in 
the largest possible quantity of his 
ity material at a minimum expend 
money and time. Theoretical consid 
are referred to, but not discussed 






























~ ~“1Silk Screens 
ou" for WAR work! 


itinuity of m 
caw fie ». RBA. proved, ECONOMICAL method, in 
ding one, p use by various war industries for repro- 
exercises sug. [Mfucing DIALS, GAUGE, PANEL and 
INSTRUMENT markings, lettering, 
graduations, designs. 
NO MACHINERY REQUIRED. Highly 
satisfactory for quantities from 10 to 
10,000 impressions. 
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Silk Screen Supplies, Inc. 


33 LAFAYETTE AVE. 
BROOKLYN, N. Y. 
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Equipped with outside 
knob and easy reading 
dial for use where tem- 


~dleggsinesie perature must be changed 
lent overal to meet operating condi- 
n be of gre tions, Range 0-1400°F. 
neers, supe Size: 5%/2x23/4x234”. 
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© Accurate, Rugged, Dependable 
















a en Adjustable range 200-500° F 
viation field. |e ° Corrosion and heat-resisting tube 
be more or BP ® Large screw terminals for easy 
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Xper » ® Snap-action Micro-Switch eliminates 
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Mr. Wells’ | 'NSTRUMENTS ALSO BUILT TO SPECIFICATIONS | 
hro t ; Send for Informative Bulletin 
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detail. There are stumerous suggestions of 
production methods that are excellent and 
well worth consideration when entering 
upon new phases of aircraft construction. 
Adherence to the general production prac- 
tices described will save many pitfalls, er- 
rors and production failures. 

Practically every process now in use in 
aircraft manufacture is discussed, in some 
cases in detail, but usually in a general, 
outline form. The information, as far as it 
goes, is accurate. 

Rapidly changing techniques in aircraft 
production raise some question as to how 
long this manual will be of real value. 
However, for today it can serve a real 
and pressing need in educating many per- 
sons to a completely new set of problems. 

SELIG ISAACS, Instrument Engi- 
neer, Wright Aeronautical Corp., 
Cincinnati, Ohio. 


Magnetic Tools and Appliances in En- 
gineering Production. By E. MOoLuvoy. 
Chemical Publishing Co., Ine., Brooklyn, 
N. Y., 1942. Cloth, 5% x 8% inches, 116 
pages. Price $2.50. 

This book deals with the uses of mag- 
netic tools and appliances in industry. It 
presents clearly and concisely many appli- 
cations by means of photographs, diagrams 
and brief descriptions. The main fields cov- 
ered are Magnetic Chucks, Magnetic Detec- 
tion of Flaws, Magnetic Clutches and Lift- 
ing Magnets, Magnetic Separators, Mag- 
netic Brakes and Solenoids, and Magnets 
and Magnetizing. 

The numerous photographs present to one 
a clear picture of the types of work to 
which the magnetic devices have been ap- 
plied. A few tables and general formulas 
are given which enable one to make ap- 
proximate calculations of the size of the 
unit required for a given application 

While the book treats mainly of indus- 
trial applications in England, it should be 
generally useful as a compact reference 
book covering the basic principles and ap- 
plications of magnetic tools in industry. 

One misleading statement appears in the 
Introduction on page 5, lines 35 and 36 
“Magnetism is only skin deep; hence, lami- 
nations increase magnetic strength.” But 
we should not be too critica! of such a 
statement, as the purpose of the short In- 
troduction is to survey only the basic prin- 
ciples involved in the applications dealt 
with in the book. 

—C. K. STROBEL, Assistant Director, 
Robertshaw Research Laboratory. 
Pittsburgh, Pa. 


Methods of Measurement. By WENDEL! 
H. CORNETET. McKnight & McKnight, 
Bloomington, Ill, 1942. Paper, 6% * 10% 
inches, 136 pages. Price 95 cents (which in- 
cludes separately-bound ‘Tests’ described 
below) 

From both Army and Industry sources, 
the reviewer heard good reports of the work 
done by the author as head of the Depart- 
ment of Vocational Science at the Hunting- 
ton (W. Va.) East High Trades School. 
One report, for example, was that the au- 
thor’s Department “is supplying microm- 
eters and other shop instruments—all of 
them well-made—to vocational schools all 
over the country.” Consequently, the re- 
viewer might be prejudiced in favor of an 
author who is such. a successful doer of 
what he expounds. On the other hand, 
many experiences in evaluating practical 
text-books, over more than thirty years, 
have developed a sense of caution or alert- 
ness: sO many successful teachers have 
failed so miserably as authors! 

In this case it would seem that Mr. 
Cornetet’s success as a teacher of shopwork 
must be due in large part to his ability as 
a preparer of words and diagrams for the 
use of students. This little book is an out- 
standing example of instructional material 
earefully prenared for that purpose. It is 
not divided into chapters but into thirty- 
four instructional units of various types 
chiefly two types termed “information” 
units and “operative” or “assignments” 


A WORD ABOUT DELIVERIES 


BLUFFTON, OHIO 


Naturally deliveries are subject to necessary 
priority regulations. We urge prompt filing 
of orders for delivery 
may be consistent with America’s War effort 


TRIPLETT ELECTRICAL INSTRUMENT CO. 


as expeditiously as 
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When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very complete line of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2734 Greenview Ave., Chicago 
Offices in 47 Cities—See 
your phone directory. 


THE 
POWERS REGULATOR CO. 
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units. It is not so much a text as a manual 
for use in connection with the equipment 
of a modern trade school, It is a combina- 
tion of brief explanations (most with dia- 
grams) and of exercise worksheets to be 
filled out by the student. The number of 
exercises at the end of each lesson is so 
great (up to 100 or more) that a meticulous 
teacher could well devote an hour to grad- 
ing each student each time especially when 
grading involves measuring the lines, angles, 
etc., drawn by the student. 

With this book comes a 16-page supple- 
ment comprising six tests, all sheets being 
perforated near the fold. The titles of thes 
tests give a better idea of the scope of the 
book than does the five-times longer tabk 
of contents of the book itself. These tests 
are: (1) Steel Rule and Calipers; (2) Geo- 
metrical Measurement; (3) Nails, Screws, 
Gages, Weight and Volume: (4) Density, 
Specific Gravity and Properties of Solids 
(5) Heat and Temperature; (6) Mastery 
Test. 

A useful feature not found in more ad- 
vanced works is that in most of the lessons 
there is a “New Words” section between 
the introductory text and the exercises of 
the lesson. Thus the “information unit’ com- 
prises a brief but amply illustrated text and 
also a selected vocabulary. All definitions 
are brief; many are loose; some are defec- 
tive. For example, in the first set (page 9) 
we find “Precision.—Something which is 
accurate or exact.’”’ Worse are the duplica- 
tions of “new” words but not of definitions. 
Examples: ‘“Fixed.—Securely fastened in 
place” on page 23 but “Fixed.—Not mova- 
ble” on page 31; “Coincide”’ on pages 17 
and 31; “Bevel” on pages 31 and 42. 

This defect of the “New Words” sections 
appears to be the result of a heroic effort 
to write definitions in the simplest possible 
English and in the fewest possible words— 
a neat trick when or if you can do it! 

Fortunately, this defect is not observable 
in the brief texts on methods of shop 
measurements and related elementary sub- 
jects, all of which are gems of clarity and 
brevity. Thus, three-quarters of the chap- 
ters or “units” in this book are practically 
free from serious imperfections. 

Unfortunately, this cannot be said of the 
“units” on elementary industrial physics 
especially heat and temperature. Here, the 
admirable effort to combine brevity with 
simplicity of language has resulted in many 
inadequate statements and even in some 
false assertions—not only in the “New 
Words” but in the texts. In addition, there 
are inaccuracies which are not due to this 
admirable effort but to common mistakes. 
And—since Mr. Cornetet is a compiler and 
not an original author in this field of 
science—these common mistakes were prob- 
ably not made by him but by the well- 
known authors of the well-known books on 
elementary physics from which he drew 
his heat and temperature material. Here 
are examples: 

“When the molecules of a substance are 
caused to move more rapidly its tempera- 
ture rises. . . . When the molecules of a 
substance move more rapidly, they move 
farther apart and the material expands.” 
This is the false generalization found—in 
practically the same words—in many books 
on elementary pliysics. 

“Thermostatic control devices work upon 
the principle of unequal expansion of dif- 
ferent materials.’”’ Another false generaliza- 
tion. Why do not these authors say “Some 
thermostats utilize the differential-expansion 
principle.” ? 

“In measuring higher temperatures, as in 
heat treating ovens, etc., thermocouples and 
pyrometers are used.’”” A common mistake 
which can onl¥ be attributed to the fact 
that the distinguished authors of the well- 
known texts became careless when they 
dealt with industrial matters. 

“Pyrometer.—An_ electrical instrument 
used for measuring high temperatures.” This 
one of several instances where the defini- 
tion is incorrect because it is too long. 
Strike out “electrical” and it becomes cor- 
rect. 
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Temperature Co ntro| | : 


Visual-Stats | 


@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter. 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin, 


The Philadelphia Thermometer Co, 
915 Filbert Street “t Philadelphia 
Oldest Thermometer Manufacturer 


in Philadelphia 














PHOTOVOLT 
ELECTRONIC TIMER 


An adjustable timing relay operating 
without clockwork or motor. 


@ High speed timing, from M4 sec. up. 
@ Immediate automatic resetting 
@ Push button and remote control 





Any number of standard units can be 
combined for 


Sequence Timing and Recycling 
in continuous operation. 
For 


Production and Process Control 
Welding, Printing, Signaling 
Laboratory Use and Life Tes 


Write for literature 


PHOTOVOLT CORP 


95 Madison Ave. New York 
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GARGEAU VELOGRAPH 
DIRECT WRITING COSCILLOGRAPH 
Quintuplet Model 


(Inkless writing on electrically 
sensitive paper) 


Designed for study of vibration in aeroplanes, 
analysis of pressure in rotating and reciprocating 
machinery, seismography, oscillographic analysis 
of welding and other electrical equipment oper- 
ating on commercial power line frequencies. 
This direct-writing oscillograph will operate in 
any position and in the presence of excessive 
vibration. Particularly adapted to automatic re- 
mote control operation. No fragile crystals, per- 
manent magnets nor moving coils. 


ELECTRO-MEDICAL 
LABORATORY, INC. 


HOLLISTON, MASSACHUSETTS, U.S.A. 
Makers of the Garceau Junior Electroencepbalograph 
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GALVANOMETERS 


RUBIC ON MULTIPLE REFLECTION GALVA- 
NOMETERS are available with sensitivities as 
high as $x 10-10 amp. or 1 X 10-* volt per 
mm. scale division and with periods as short as 
1 second. The scales are 100 mm. long and are 
temarkably proportional. 


Hundreds of these sturdy self-contained galva- 
nometers are in daily use in leading educational 
and industrial establishments for precision 
measurements by both the null and the deflec- 
tton methods. Described in Bulletin 320. 


RUBICON COMPANY 


ELECTRICAL INSTRUMENT MAKERS 
Rid; 


\ve. at 35th St. Philadelphia, Pa. 





“Thermostat. An automatic device for 


controlling temperature by the expansion 
ff materials.”” Another case of over-length: 
strike out “by the expansion of materials” 
ind it becomes correct. 

“Pyrometric. Having to do with th 
measurement of heat.” The old confusion 
between heat and temperature! This, of 


course, is a definition of “calorimetric 


“Thermocouple, Two dissimilar wires 
welded together, used with a pyrometer in 
measuring) heat.”” This is almost as bad as 


the schoolboy’s definition of the lobster as 
“a red fish that swims backwards’’—which 
his teacher marked “Correct except that the 
lobster is not red, is not a fish and does not 


swim backward.” This is in the “New 
Words” on page 110. On page 113, the ex- 
planation preceding the experiments with 


thermoelectric apparatus begins with a fals« 
assertion which is even more harmful be- 
cause it is the kind of pseudo-science which 
is difficult to drive from the minds of boys 


and girls when they become men and wo- 
men: “When two wires of different metals 
joined together at one end by welding, are 


heated, a small current of electricity is gen- 
erated.” 

The definitions and explanations of fusion 
are defective in omitting that cones 
indicate the combination of duration and 
temperature. The only name mentioned is 
Seger and it is always misprinted as “segar’” 
with an a and a small s. Moreover, this 
uncapitalized noun is placed between quota- 
tion marks for no apparent 

In fact, all “units” on “Heat 
perature” (pages 106-126) 
tive that, in this reviewer’s opinion, they 
should not be used in vocational training 
programs. Nor should Test No. 5 in the 
16-page supplement be used for giving writ- 
ten examinations on heat and temperature: 


cones 


reason. 
Tem- 


are so defec- 


and 


there’s too much risk of unjustly flunking 
the students who would give the correct 


answers! 

On the whole, an excellent little book on 
shop measurements and related subjects has 
been spoiled by being expanded into a book 
on shop measurements and related subjects 


and industrial physics. 
To the student who has completed the 
course, this book serves as a_ refresher 


and reference of great practical usefulness 
in his or her work in industry. By the same 
token it should serve older technicians and 
engineers as a refresher and reference on 
shop measurements and elementary related 
subjects. —M. F. BEHAR 


and Weather. By 
New York, 


Astronomy, 
Cc. C. WYLIE. 


Maps, 
Harper & 


Bros., 


1942. Cloth, 6% x 91% inches, x + 449 pages. 
Price $3.00. 


This book was prepared at the request of 
the Army Air Corps Flying Training Com- 
mand to meet the needs of prospective 
pilots, navigators, and bombardiers. “It 
stresses familiarity with the constellations 
and brighter stars; a conception of the 
Earth in space; the motions of the Earth; 
the fundamentals of time, with practice in 
the use of navigational time-pieces: the de- 
termination of longitude, latitude, and Sum- 


ner lines; map construction and map read- 
ing: and the principles of meteorology, 
particularly weather forecasting from im- 
mediate observational data.” 

The book not only attains its military 
objective, but presents the subject matter 


clearly and in a style that holds the atten- 


tion of the reader. The treatise will prove 
to be interesting and informative to both 
the professional and layman. 

An examination of some ten well-known 
texts of astronomy showed that only two 
have the word “weather” in the index, and 
these texts merely state that the moon is 
without appreciable effect thereon. No other 
occupation is more dependent on the weath- 
er than astronomy is, but modern astro- 
nomical texts entirely avoid the subject. 
This is perhaps because, for much of the 
earth’s surface, we cannot as yet predict 
whether we shall be able to observe the 














This CLARE Relay 
Can Take the Place 


SW 


RESISTANCE S00 
* . 


@This rugged multiple-contact relay 
permits innumerable contact arrange- 
ments. Permits designing to small 
size, with a lesser number of relays; 
and facilitates maintenance. Adapted 
for use in electronic control devices 
and for sequence control and inter- 
locking operations. Ideal where un- 
usual arrangements of relay control 
are desired. Here are the reasons why: 
1. Contact springs 
employing any of the 


forms illustrated can be 
furnished, 





2. Spring pile-up in- 
sulators of heat treated 
Bakelite which permit 
punching without 
cracks, have minimum 
cold flow and low 
moisture absorption 
content. Assembly 
locked together under 
hydraulic pressure. 





3. Twelve different 
standard or special 
types and sizes of con- 
tacts can be furnished. 
Contacts are overall- 
welded to nickel silver 
springs. Sizes range 
from .062” silver, rated 
one ampere, 50 watts, 
to .1875” tungsten, 
rated four amperes, 509 
watts. 


Withstands heavy 
breakdown tests. 


4. Spring bushing in- 
sulators are Bakelite 
rod made by a patent 
process. Strong, hard, 
long wearing. Essential 
where heavy contact 
pressures are employed, 
where vibration exists, 
or heavy duty service 
is desired. 





5. Armature assembly 
single or double arm 
Has stainless steel shaft, 
Operating in a marine 
brass yoke. Heel piece, 
coil core and armature 
are magnetic metal care 
fully annealed. De 

signed for d.c. service 
6. As illustrated, relay 
has octal base 
mounting for easy ser 

Other mountings and 


plug 


ice and replacement. 
Bakelite or metal cover, can be supplied 


s * s 
This relay is an example of Clare  custom-bu 
design and construction. Clare engineers can 
“custom build” a relay to meet your specific re 


quirements—one that will reduce your overall 
relay cost and simplify your design problem. Write 
for catalog and data book. C. P. Clare and Ce 


4719 West Sunnyside Avenue, Chicago 


CLARE RELAYS 


“CUSTOM-BUILT” Multiple Contact Relays 
for Electrical, Electronic and industrial Use 
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PERMANENT 
MAGNETS 


mt 


COOPERATION 


in the Study of Permanent 
Magnetism and Its Practical 
Application 


E have been in this busi- 

ness a long time . . . long 
enough to realize the industrial 
possibilities inherent in properly 
designed and applied permanent 
magnets. 


Today's metals are far superior to 
yesterday's. Methods for turning 
these magnet steels into perma- 
nent magnets have been greatly 
improved. Opportunities for util- 
izing permanent magnets in prac- 
tical ways are expanding daily. 


Our engineers will be glad to co- 
operate in any study you are 
making in the field of permanent 
magnetism. We have extensive 
laboratory and experimental facili- 
ties. 


We are 
produce permanent 
magnets of ALNICO 
and NIPERMAG, 


superior steels. 


licensed to 


two 


CINAUDAGRAPH 


CORPORATION 


STAMFORD, CONNECTICUT 
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next minimum of Algol; or whether, if the 
sky is clear, the atmospheric steadiness will 
be such as to allow us to measure close 
double stars. We still must wait and see. 
3ut the airman must know as nearly as 
possible what sort of atmospheric condi- 
tions he will have to fly through, or avoid, 
and what the conditions will be at his jour- 
ney’s end—when he gets there. The chap- 
ters on weather introduce the navigator to 
the fundamentals and to many of the de- 


While written for the navigator, the gen- 
eral reader will find these chapters read- 
able and instructive. The reviewer welcomes 
the union of astronomy and weather after 
a separation lasting over a hundred years. 
The astronomical sections of the book cover 
the subject rather fully, in a manner read- 
ily grasped by the beginrer. Particular 
stress is laid upon the details required by 
the navigator. 

For a work which necessarily had to be 
prepared in haste, there are few cases of 
lack of clearness, and few points upon 
which anyone could differ with the author. 
Since space does not permit one to enlarge 
on the many excellent features of the work, 
it might give a false impression to mention 
in detail the few changes which might be 
made with profit in a second edition. 

The book is well illustrated by carefully 
chosen reproductions and drawings. In fact, 
the mere perusal of the 197 illustrations 
would give one a fair idea of astronomy, 
maps, and weather. In the reviewer’s opin- 
ion, no text in a generation has better met 
the conditions imposed upon it than has 
this one by Professor Wylie. 

KEIVIN Burns, Astronomer, Alle- 
gheny Observatory, Pittsburgh, Pa. 


Theory and Applications of Electron 
Tubes. By HERBERT J. REICH. McGraw-Hill 
Book Co., Inc., New York and London, 1939. 
Cloth, 6 X 91%4 inches. xviii 670 pages. 
Price $5.00. 

A vast body of literature dealing with 
the electron tube has been disseminated in 
the form of test-books and articles in peri- 
odicals in fields ranging from physics and 
engineering to servicing of appliances. This 
scattering of literature has been combined 
in an interesting and auspicious manner in 
Dr. Reich’s volume. 

The text is written clearly and 
broad grasp of the subject which should 
make it invaluable to the student as well 
the experienced engineer, especially 
in those cases where the electron tube has 
mly been of passing interest to the techni- 
cian who has specialized in other fields. For 
the training of students it should fill a bad- 
ly-felt need. The book is practical in tenor, 
yet it sufficient theory so that the 
reader is led to a full understanding of the 
principles underlying the various phenomena 
which must be understood before electron 
tubes may be applied intelligently. Mathe- 
matical aspects of the subject are treated 
in a manner to make the demands upon the 
reader’s mathematical knowledge as mild 
as possible, consistent with the demonstra- 
tion needed. 

To the non-specializing engineer or physi- 
cist, the volume should be invaluable as a 
means of presenting the electron tube ap- 
paratus as a new technical tool. 


with a 


as to 


covers 


The scope of the effort in the vast breadth 
of information contained in the volume, as 
well as the author’s ability of extracting 
the essence of a difficult subject and pre- 
senting it in a _ simple, straightforward 
manner, should make the volume a “Must” 
in every engineer’s technical library. 

As a the art (notwith- 
standing excerpts contained therein from 
previously written literature, and therefore 
in one sense a compendium) the book 
ommends itself to all library collections. 
Dr. Reich dedicates this book to the scien- 
tists and engineers upon whose work it is 
based, and such recommendation is unhesi- 
tatingly concurred in by the reviewer, espe- 
cially since most of the data contained in 


contribution to 


rec- 


He’s Making a Photomicrographic 
History of the War 


"THE hotomicrographer in his laboraton 
whether in an industrial plant, in some distan, 
United Nations base of operations or in a gres; 
research institution . . . whether his work j 
dedicated to war production or to the fight agains 
disease . . . is today documenting each forward 
step that science takes. 

Vital in war production and an essential her; 
tage to those who will live in the days of peace 
to come, ploesnenapenesene preserves important 
findings that could otherwise so easily be los 
Photomicrography makes wartime experience in 
metallography, surgery, prophylaxis, chemistry... 
in all fields... available for peacetime applications, 

Here is another field in which Bausch & Lom) 
instruments, developed in the interests of peace. 
time scientific and industrial research, go to war 
Here is still further proof that this is a war of pre 
cision, where the optical instruments that insure 
accuracy in expanded production take an im 
portant place beside those other B&L Instruments 
used as fighting tools by our fighting men. 


For work essential to Victory—BEL Instrument 
are available on priorities, 


BAUSCH & LOMB 


OPTICAL COMPANY « ESTABLISHED 1853 


By the mere press of a button the 
VIBROGROUND gives you exact 
ground resistance readings in ohms 
on an evenly divided scale. No hand 
cranking . . . no calculations 
accuracy is not affected by stray 
ground currents. 

Protect equipment and workmen 
prevent loss of power . . . test all 
grounds the easy way with the 
VIBROGROUND. Write for the 
Engineering Bulletin today. 


ASSOCIATED RESEARCH |... 
Ce) 4233 ol = 4 -1-1el-2. GHIGAGO 
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FOR MEN CONCENTRATED 
ON AN OBJECTIVE 


Elements mechanically depolarized against 
vibration from any direction are found in 


ANTI-VIBRATION 


jTTELEY,, 


20 


Twist of fuse elements at 
0° holds against tests 10 
‘imes worst field condi- 


ions. Other exclusive Lit- | 


features: ‘‘Goose- 
taking up contrac- 


telfuse 

Mechanically neck” 

Depolarized Fuse 
Element 


fuse Locked Cap Assembly, 
sealing against “perspiration.” 


LITTELFUSE INC. 


Chicago, III. 





STOKES 
High Vacuum 
GAUGES 


These gauges are compact, rugged, con- 
venient to use. Readings are taken in only 
a few seconds, without the aid of any 
assisting gauge, reference vacuum, bat- 
teries or electrical connections. Used as 
portable instruments or on fixed mount- 
ings. Widely applicable in all vacuum 
operations within the micron and 5 mm. 
ranges 
More than 1000 of these instruments are 
how in use, in physics, organic and physi- 
cal chemistry laboratories and by Industry. 
New Bulletin No. 42-G describes 
nstruments, their uses, contains 
Specifications, prices, etc. 


F. J. STOKES MACHINE COMPANY 
5958 TABOR ROAD, Olney P.O., PHILADELPHIA, PA. 








tion and expansion; Littel- | 


4759 Ravenswood Ave. | 


the volume have been used by the 
in the curricular courses at the 
of Illinois. 

Chapter I presents in a concise and clear 
manner with a deletion of mathematical 
analysis, the physical concepts underlying 
the electron tube per se, covering such mat- 
ter as simple terminology and definitions of 
such subjects as: Ionization, Excitation 
Potentials, Deionization, Emission, both 
primary and secondary, Work Function and 
an Electron Tube classification in the broad 
sense. A well-chosen bibliography on these, 
in the form of footnotes and at chapter end, 
is also presented. 

The important subject of Thermionic 
Emission, on which the operation of the 
majority of electron tubes is dependent, is 
treated in Chapter II. Starting with Rich- 
ardson’s theory of the emission of electrons 
from hot bodies, and with passing note of 
Richardson’s equations for saturation cur- 
rent as a function of temperature, emphasis 
is laid upon underlying effects without bur- 
dening the reader with mathematical expo- 
sition. Emission sources ranging from pure 
metals to coated materials are well treated, 
while effects of gas upon electron tube op- 
eration are covered in abbreviated form. 
Childs’ Law for relating anode current and 
voltage is treated in mathematical and 
graphical form in a manner calculated to 
give the reader a secure grasp of the sub- 
ject. The chapter ends with a good bibliog- 
raphy, as well as voluminous footnotes for 
further reference. 

Chapter III, in the reviewer's estimation, 
is probably of major interest to the vacuum 
tube engineer, inasmuch as a thorough ex- 
position is set forth on the grid-controlled 
high vacuum tube. It should be realized 
that the greatest single advance in the de- 
velopment of vacuum tubes was the intro- 
duction by DeForest (1907) of a control 
electrode (grid) between the cathode (emit- 
ter) and plate of the two-element tube. 
Theory of Grid Action is well covered, 
while mathematical derivation in final form, 
as well as reference to the voluminous liter- 
ature is well presented. Tube factors such 
as: Amplification Constant, Electrode Con- 
ductance, Transconductance, etc., are ex- 
plained and illustrated with simple mathe- 
matical and graphical coverage. 

The table of Standard Symbols, based 
upon accepted standards in che art, on pages 
64 and 65, Chapter III, is well chosen. For 
the communication engineer, exposition on 
the use of the series expansion in tube func- 
tion is of major importance and is treated 
in a brilliant manner. A brief list of prob- 
lems for the student terminates the chapter, 
with sufficient bibliography in the form of 
footnotes for further study in literature. 

Chapter IV, on the analysis of vacuum 
tubes, primarily for the communication en- 
gineer, should be studied assiduously for 
necessary understanding of vacuum tube 
application problems in communication 
fields. Problems are presented at the end of 
the chapter, as well as a noteworthy bibli- 
ography on the Theory of Harmonic Pro- 
duction in Tubes and Harmonic Analysis. 

Chapters V, through X, cover in a con- 
cise and interesting manner the subjects 
of Modulation and Detection, to the Design 
of Amplifier and Oscillators. Underlying 
theory. therefore, is treated in a noteworthy 
manner, which should be highly commend- 
able to communication engineers. The latter 
portion of Chapter X, dealing with such os- 
cillators as magnetostriction, relaxation, 
Barkhausen-Kurz, magnetron and _ ionic 
types are of interest to the communication 
engineer who is interested in the newer 
communication techniques. Graphical and 
mathematical analyses in simple form are 
typical of this well-written text and a fine 
termination of these chapters with problems 
and supplementary bibliography are to be 
noted. 

Coverage of the increasingly 
portant field of Electrical Conduction in 
Gases in Chapter XI, and the application of 
such gaseous conduction technique to Glow 
and Are discharge tubes and circuits as 
described in Chapter XII, recommends this 
portion of the text to the engineer and 
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@ Tomorrow’s business 
leader will have at his com- 
mand an array of new mater- 
ials and methods which are a 
guarantee of a better world to 
come. The lighter metals, the 
science of electronics, ad- 
vanced plastics have already 
been much discussed. Another 
important place to look for 
the answers is in the science 
of Optics. 

In the last decade The 
Perkin-Elmer Corporation 
was a pioneer in putting ad- 
vanced optical engineering to 
work for industry. Case his- 
tories from our files offer the 
most diverse and surprising 
stories of how optics has 
been able to supply the solu- 
tion to problems which at 
first glance would appear to 
be utterly without a connec- 
tion to this branch of science. 

Today the armed forces 
need our best and undivided 
effort and we can offer our 
services to Industry only on 
an “After Victory”’ basis. Let 
us leave nothing undone to 
hasten that day. 


THE PERKIN-ELMER CORPORATION 


. NNE 


MANUFACTURERS OF PRECISION LENSES + PRISMS and MIRRORS 


AL CESIGH AND COMSWLTATION 


Cay 
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% Clarostat reputation is taken for a 

ride, night after night, in those 
bombing planes that go out—and 
come back. 
The maker of critical navigational 
instruments wanted supreme de- 
pendability in an illumination con- 
trol. That control must be absolutely 
immune to extreme temperature 
variations, the worst humidity and 
other climatic trials, intense vibra- 
tion and all-round tough usage. 


And so Clarostat engineers devel- 
oped this precision dimmer. Tapped 
winding with silver-soldered con- 
nections and rivets. Silver contact 
points lapped to precise height above 
bakelite support. Silver contact 
shoe on _ phosphor-bronze _ rotor. 
Cast-metal frame and snug-fitting 
bushing with shaft. Corrosion-proof 
casing. Fussy? Of course; but right 
down Clarostat’s alley! 


* Send your problem to... 


CLAROSTAT MFG. CO., Inc, - 285-7 N. 6m St., Brooklyn, N.Y, 
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physicist interested in the 
electron tubes for industrial and laboratory 
This Chapter XII, with its 
complex and 
cannot be 
written, 


process control. 
voluminous treatment of a 
industrially important subject, 
too much commended. It is well 
with adequate illustrations and _ sufficient 
theoretical coverage to give the reader a 
good grasp of the subject as well as suffi- 
cient bibliography to allow the student to 
familiarize himself with the literature. 

\ text of this nature would hardly be 
complete without exposition of the 
photoelectric cell or.light sensitive tube, 
which has become such an important indus- 
trial tool. This subject 
rather brief 


some 


is covered in a con- 
cise and manner in Chapter 
XITTI. 

Power Problems and Supplies, 
XIV, are well treated and 
for supplementary reading in the 
‘lectron tube apparatus. 

Chapter XV, the last chapter of the vol- 
ume, is a brilliant compendium and de- 
scription of electron tubes as integral por- 
tions of measuring devices, as exemplified 
in vacuum-tube voltmeters and ohmmeters. 
The cathode-ray oscillograph, constant 
measurement bridges, as well as an inter- 
esting coverage of the subject of harmonic 
analyzers and measurement procedure, 
should recommend this chapter universally 
to the laboratory technician, as well as to 
the practical engineer. Where needed, a 
graphical and mathematical exposition is 
presented sufficiently to fulfill the intent of 
the author to delete complex material. 

The appendix containing charts and tables 
as well as a conventional tabulation of 
characteristic data for typical tubes is 
rather sketchy, and could be amplified and 
enlarged with considerable advantage to 
the reader. 

A fine authors’ index, subject index and 
symbol index, attests to the understanding 
of Professor Reich of the student’s problem. 

The book is adequately illustrated and 
printed in fine clear form, while paper and 
bindings are of fine texture and workman- 
ship. It is truly a worthy accretion to the 
Technician’s shelf. 

THEODORE A. COHEN, Chief Engineer 
Wheelco Instruments Co. 
Chicago, Til. 
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Structure and Properties of Alloys. 
First Edition. By R. M. Brick and ARTHUR 
PHILLIPS. McGraw-Hill Book Co., Inc., New 
York, 1942. Cloth, 6% x 9%4 inches, xiv 
227 pages. Price $2.50. 

The authors of this text point out that 
modern developments in physical metal- 
lurgy are the results of “Systematic studies 
of the relationship between composition, 
structure and properties of metallic . sub- 
stances.” They then proceed in a clear and 
concise ‘manner to demonstrate how phase 
diagrams are used to make those studies 
logical and simple. Non-equilibrium and 
ther miscellaneous treatments such as chill 
casting, quenching, and cold working are 
also discussed. 

Chapter headings are: Requisite 
the Metallurgist; Commercially Pure 
als; Cold-Working and Annealing: Solid 
Solutions: Copper-Nickel and Other Useful 
Systems; Eutectic Alloys: Lead-Antimony 
System: Bearing Metals; Age-Hardening: 
Cast and Wrought Aluminum Alloys: Phass 
Transformations: Copper-Zine Alloys; TIron- 
Carbon Alloys: Normalized and Annealed 
Steels; Structural, Forged and Cast Steels: 
Theory of Heat Treatment of Steels: Heat- 
Treated Automotive and Tool Steels: Cast 
Trons; Monotectics: Sintered Metal Pow- 
ders; Generalizations, 

Most of the material is handled in a re- 
freshingly original manner and is accom- 
panied by a multitude of new and well- 
explained photomicrographs. No budding 
metallographer should be without a good 
book on the technique of sample prepara- 
tion and this little book which shows him 
how to interpret the structures he develops. 

MALCOLM F. HAWKES, Instructo? 


Met- 


Carnegie Institute of Technology, 


Pittsburgh, Pennsylvania. 
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SpeedWay Products 


Fly, Sail and Roll 
to War. 


Today SpeedWay products fly 
with military aircraft, sail the 
seven seas with the Navy and 
roll along with the Army. For 
35 years before Pearl Harbor, 
SpeedWay specialized in the 
manufacture of small motors 
motors of from 1/3000 to 1/3 
h.p. for “any application.” 


If you have a problem of auto- 

matic control, of turning, or 

tuning, or compressing, or blow- 

ing, or lifting, or shifting, that 

a small plain or back geared 

electric motor might solve, send 
your prob- 
lem to Speed- 
Way. 


SPEEDWAY MANUFACTURING CO. 
1839S. 52nd AVENUE e CICERO, ILLINOIS 
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on Instrument Repair 





(Including Installing, Testing, etc.) 


One of America’s war-time problems 


is the proper Maintenance of instruments, 





meters, testing devices and control systems 


“Shop kinks” will lick this problem! 


oducts 
d Roll ,& This is a war of instruments, meters, testers, regu- 10!/) paper. Name and address of author typed 
| lators, inspection devices and auxiliaries. They at top of first page; also author's title and com- 
_— he must be kept working—working reliably. This pany name and address. (State whether title and 
eer sed *F takes a lot of "know how." connection should or should not be printed.) 

my. ror 

arbor, This "know how" must be shared. Jnst ts, , ; ; 

ee a ~yile—y eee 2. Diagrams MUST be in black ink. No blue- 
mon * IE the magazine of Measurement and Control, will satel 
Ba 8/3 pay $5 (or more) for each shop-kink or other ie 

of auw. * — time-saving and accuracy-promoting idea ac- 3. Only professional-grade photographs wiil 
es cepted for publication. be accepted (preferably 8x10 glossies). 
ye . The following rules must be observed: 4. Each contribution to describe only ONE 
oles |. All descriptions MUST be typewritten, method or device. Each author may send as many 
to Speed  double-space, on one side of 8!/, X II (or 8 X ashe wishes and will be paid for all those accepted. 


z 
el 


ING CO 
>, ILLINOIS 


The Instruments Publishing Company cannot promise acceptance in ad- 

vance. However, if you have a good idea and spend your money for profes- 

sional typewriting, drafting or photography, your chances of having the 
description accepted are equally good. Do it for America! 


SHOP KINKS 


peas ro LNStrUmMeNnt S we rzNe 
1123 WOLFENDALE ST., PITTSBURGH, PA. 
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ATLANTA 
We didn’t give away dishes or have “Bank 


Night” but we did have three movies at the 
February meeting of Georgia Society for 


Measurement & Control held February 22. 

Paul Wier, Supt, of Atlanta Water Works 
Purification Plant, showed a film entitled 
“New Steel Water Transmission Line to Bell 
Bomber Plant,” made for and owned by 
Dixie Culvert & Metal Co. 

Through the courtesy of the Bell Aircraft 
Corp. their film “Cannons on Wings” was 
seen and heard. This is a fine bit of photog- 
raphy and in an interesting manner takes 
one through a typical Bell plant. 

Extra feature was the Office of War In- 
formation’s picture, “The World at War.” 
This traces the war from the time China 
was attacked through Pearl Harbor, and 
ends with the first major reverses the Ger- 
man army met at the hands of Russia. 

—DOon BEACH 
BALTIMORE 

Perry A. Borden, Patent Engineer of the 
Bristol Company, was the speaker at the 
February meeting of the Baltimore Indus- 
trial Instrumentation Society. His subject 
was “Modern Electric Telemetering.” He 
dealt with the development of telemetering 
from some of its earliest forms and appli- 
cations to present usage. He closed with a 
brief picture of the possibilities of telemeter- 
ing after the war, when the developments 
now restricted by the war are available for 
industrial use 

At our March meeting there will be two 
talks. Andrew I. Dahl, Associate Physicist 
of the Bureau of Standards, will speak on 
the “Stability of Base Metal Thermocou- 
ples,”” and Mr. Reimuller of the Toledo Scale 
Co. will present a short paper on “Scales.” 

At the present time, we are rewriting our 
constitution, having found that it was nec- 
essary to make extensive revisions, due to 
circumstances which could not be foreseen 
last fall. —FRED PULLEN 


CHICAGO 

A large and enthusiastic audience attend- 
ed the February meeting of the Chicago 
Society for Measurement & Control held on 
Monday evening, February Ist, at Phil 
Smidt’s Restaurant in Hammond, Indiana. 

J. M. Brashear, Combustion Engineer of 
the Inland Steel Company, spoke on “Com- 
bustion Control Instrumentation and Im- 
portant Factors Relative to Operation.” 
Specifically, he discussed the use of combus- 





tion coatrol as applied to open hearth fur- 
naces. He pointed out that while some of 
the results obtained were not entirely satis- 
factory, this could be be attributed to both 
the severe service to which the instruments 
were subjected as well as the incomplete 
knowledge of the technique of open hearth 
operation. 

An interesting and informal discussion fol- 
lowed the speaker’s paper. —J. A. Riecs 


NEWARK 

Instead of the previously-scheduled sub- 
ject and speaker at our February meeting, 
Smith R. Webb of the Paterson Aircraft 
Instrument School gave an interesting ac- 
count of the development of aircraft instru- 
ments, starting with the time when the main 
flight instrument was located in the seat of 
the pilot’s pants. The many charts he 
brought with him enabled those interested 
to study the details of many instruments. 

At a meeting of the Executive committee 
on February 22, a shift in the committee 
chairmen was effected. Since Mr. Thomas 
has completed the Constitution, he was 
asked to become Chairman of the Member- 
ship Committee and Mr. Moore became 
Chairman of the Program Committee. Mr. 
Schweizer relinquished the Program Com- 
mittee but retained the Arrangements Com- 
mittee. 

The March meeting featured a talk on 
“Electrically-operated Proportional Control 
Systems” by John C, Emmerline, field en- 
gineer for the Leeds and Northrup Co. Mr. 
Emmerline first described how throttling 
control is obtained in an electrically-operated 
controller. He then illustrated how the pro- 
portional range is adjusted. By further ex- 
panding the simple wiring diagrams, droop 
correction (or reset) was shown. As finally 
developed, the electrical controller had fully- 
adjustable throttling range with adjustable 
automatic droop corrector. In the question 
period following the talk, it was brought out 
that in the electrical controller the throt- 
tling range and reset adjustments were en- 
tirely independent of each other, while in 
pneumatic controllers, adjustment of the re- 
set usually affects the throttling range. 

-BoB GRAY 
NEW YORK 

Forty-three attended the dinner which 
preceded the February 23rd meeting which 
had an attendance of 65. 

Our Vice-President, Dr. P. G. Weiller 
gave us a thought-provoking discussion on 
the problems of the seller and buyer of in- 
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struments. One of Dr. Weille: 
contentions was that most inst, 


rine) 


r ma 
ufacturers tend to overemphasiz ~ sa 
racy of their instruments and under. 
emphasize the necessity for pro; working 
conditions for the instruments. : 

Few discussions before the iety 
date have provoked such a vari of spir- 
ited comments by the membershi and Dr 
Weiller was kept busy for almos' an hour 


answering the questions put to hin A)} 
seemed agreed that the manufacturer and 
the user must strive in closest codperatioy 
to bring the performance of instruments in 
the field as close as possible to their opti. 
mum performance in the manufacturer's 
laboratory. —Bos FARNHAM 


PHILADELPHIA 
An excellent talk on “Time Controls jy 


Industry” was given at the regular meeting 
on February 17 by John C. Whiddett of the 
Automatic Temperature Control Co, 
pointed out the standard timer equipment 
available and every-day applications of the 
same, along with such special timers 
used in the chemical, oil refining and ste 
industries. 

At the conclusion of the talk a spon- 
taneous round of applause marked the ap- 
preciation of the speaker’s subject. A dis. 
cussion followed and some rather unusual 
timer applications were brought to light 

Thirty members and guests attended the 
dinner, followed by a brief meeting of the 
Executive Committee. The meeting attend- 
ance was sixty-five. —GEORGE HAMMER 


METER ASSOCIATIONS 


Subscriber J. C. Groenewege, Wilmington, 
Calif., reminds the editor of Instruments that— 
In Southern California we have a grou; 
that has been organized since 1924. It is 
the Southern California Meter Association. 
Members are mostly employed in the oil 
and gas industry. Meetings are held on the 
third Thursday at Rio Hondo Country Club 
(6:30 P.M.) The organization’s address is 
Box 85, Hyde Park Station, Los Angeles 
Thank you for this opportunity of mentioning 
the SCMA on this page. This page belongs to 
organizations—which means that we do not take 
the liberty of printing news and notices unless we 
receive them, as in this case. We know that there 
are metermen’s associations (electric, gas, oil, 
etc.) in several regions. Their Secretaries or Pub 
licity Chairmen are once again invited to make 

use of Instruments without charge. 
—M. F. Behar, Editor 





City, Society and Secretary Date Place Subject Speaker 
Atlanta Georgia Society for D. D. Beach, P.O. Box 4569, Mar. 22‘4) Blue Flame Room, (an electronic subject) (To be announced) 
Measurement & Control Atlanta, Ga. Atlanta Gas Light Co. 
Baltimore Baltimore Industrial In- Fred Pullen, Bethlehem Steel Mar. 19‘) Maryland Academy (Two subjects and two speakers—see above) 
strumentation Society Co., Sparrows Point, Md. of Sciences 
rApr. 5‘®) St. Clair Hotel Measurements of the Mag- Kenne Fs Scott, West 
| etic P: f Metals Electric ‘Co 
Chicago Chicago Society for Carl Hope, 2626 W. 3ist ) eee — : 
Measurement & Control Blvd., Chicago ] May 3‘®) St. Clair Hotel Substitutes for materials (To be announced) 1: 
l ised in instrumentati Chairman, E. C. Rieg 
Hartford Hartford Society for Stephen J. Zelle, Whitney Chain Apr. 20‘) Hartford Electric Magnetic Inspection George L. C. Dehn 
Measurement & Control & Mfg. Co., Hartford, Conn. Light Auditorium Magnaflux Corp 
Newark New Jersey Society for R. F. Robey, 409 Orange Ave., Apr. 6{©) Public Service Ter- Time Sequence Controllers J. C. Whiddett, Aut matic 
Measurement & Control Cranford, N. J minal Restaurant Temperature Control 
| Mar.30®) Churchill's Termi- Instrumentation in the C. H. Colvin, Lea ad 
| nal Restaurant Weather Service heim Aero Sch., N.1 
New York New York Society for R. K. Farnham, 545 Fifth Apr. 27°8) Churchill's Tern Magnetic circuits for instr H.C. Roters, Dir R esearch 
Cc 


Measurement & Control Ave., N. Y. 


Philadelphia Philadelphia Society 
for Instrumentation 
Pittsburgh 


American Society for 
Measurement & Control 


George Hammer, Foxboro Co., Apr. 218) Engineer's Cl 
701 Otis Bldg., 
L. M. Susany, ¢/o Carnegie In- 
stitute, 4400 Forbes St., Pgh. 


nal Restaurant 


May 25) Churchill's Term 


nal Restaurant 


Phila., Pa 


ments and control devices 


Special Instruments in 
the War 


Automatic Control of 
Industrial Processes 


Fairchild Aviation 


R. J. S. Pigott, Chi Engt 
Gulf Research & Dev. Corp 


J. C. Peters, Leeds & 
Northrup Co. 
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‘4)Meeting at 7:30, no dinner. “)Dinner at 6:30, meeting at 8. ‘©)Dinner at 7, meeting at 8. ‘”)Meeting at 8, no dinner 
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io eoduction front, PRODUETIMETERS 


service on machines producing war materials...giving 
te count of production, providing exact figures for con- 


accurate aga 
trol. They're on guard to eliminate costly over-runs or under- 


runs . 


“to conserve vital materials . . . save valuable 


man-hours. 


There's 
have 4 
dations 


manufacture of 


a model and type for every industry.If you 
counting problem, write us. Our recommen- 
are backed by 64 years experience in the 
counting and measuring devices. 


ANT MFG. COMPANY 


1914 N. Buffum St., Milwaukee, Wis. 


Bulletin No. 100 


sent upon 
request! 


194 Eddy St., Providence. R.I. 


U. S. ARMY 
SIGNAL CORPS 


thru 
Underwood & Underwood 


The Improved “ALNOR” PYROCON 


for surface temperatures 


Fi 


cong 





"ae? 


features 


. ENLARGED ASSORTMENT of 
thermocouples all instantly inter- 
changeable without change in 
instrument calibration. 


. Choice of rigid or flexible arms 
INSTANTLY INTERCHANGE- 
ABLE. 


. Choice of seven standard tem- 
perature ranges. 


. Unusually heavy and rugged 
movement essential in a porta- 
ble pyrometer. 


. Greater accuracy. Construction 
of thermocouple assembly elim- 
inates junction errors. 


Figure 3 
gure 2 shows the unique method of attaching rigid or flexible 
necting arm. Figure 3 illustrates easy attaching of thermo- 


couples to arm yoke. 


For full details write for Folder 3511 


icine yA sting 4 pa hac 


142 West Hubbard Street Chicago. Iliners 





ULTRA SENSITIVE 


MULTITESTER 
20,000 OHMS PER VOLT 


The R.C.P. Model 461 Ultra Sensitive Multitester 
provides a wide range of measurements and fea- 
tures required for general laboratory purposes. It 
is also ideally suited for field and shop measure- 
ments on military, naval and Radar equipment. 


Sensitivity of 20,000 ohms per volt on all D.C. 
measurements results in negligible loading of deli- 
cate circuits. Wide scale, 4%” rectangular meter 
used, with a movement of 50 microamperes. Read- 
ings as low as 1 microampere can be made on 
the 100 microampere scale. 


A.C. voltmeter sensitivity is 1,000 ohms per volt. 
Meter movement is 2% accurate. Shunts and 
matched pair metallized voltage multipliers accu- 
rate to within 1%. A suppressor type copper oxide 
rectifier is used. 

RANGES: 
0-2.5-10-50-250-1,000-5,000 volts. 
0-2.5-10-50-250-1,000-5,000 volts. 
0-2.5-10-50-250-1,000-5,000 volts. 
0-100 microamps. 
0-10-100-500 milliamps. 
0-1,000-100 000 ohms; 10 megohms. 
minus 10 to plus 55. 


D.C. voltmeter: 
A.C. voltmeter: 
Output voltmeter: 
D.C. microammeter: 
D.C. milliammeter: 
Ohmmeter: 

db meter: 


Over all dimensions of the model 461 are 7” x 5% x 3° 
Complete with self-contained battery supply and $ 50 
convenient leather handle . . . net 34 

Other instruments in the complete line of R.C.P. elec- 
tronic and electrical instruments described in Catalog 
No. 126. If you have an unusual test problem — either 
for production or laboratory work—our engineers will be 
happy to cooperate in finding the most efficient solution 


RADIO CITY PRODUCTS COMPANY, INC. 


127 WEST 26th ST oe MEW YORK CITY 


MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
— ANALYZER UNITS — TUBE TESTERS— MULTI TESTERS —- OSCILLO 
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 35 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 














Interval Timers 








Process Timers 





Signal Timers 








[ Time Switches" 





Relays 








Write 





AUTOMATIC 


= secre 
MANUFACTURING CO. 
MANKATO, MINNESOTA 
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Manutacturef# 
New Literatul 


In this department we report ALL pieces of new literature pertaining to Ins 
received from the manufacturers. To assist in the War Effort we urge readers to + 
value to them. 


those bulletins which will be of 


K-90 Electrical 
AM, 8%” X 11”, 


Connectors. Catalog 
82 pages shows con- 
nectors of the following types: wall 
mounting, box mounting, straight 90 
angle, integral mounting and special 
plugs adaptable to points of high vibra- 
tion. In addition to general information 
and tabular data, there is information 
on junction shells, cable clamps, dust 
caps, dummy or 
The Cannon catalog condensed supple- 
ment is also included in a separate sec- 
tion. Cannon Electric Development Co., 
Dept. AD, 3209 Humboldt St., Los An- 
geles, Calif. 

K-91 Type U Test Set. Catalog E-53- 
441(1), 8” K 10%”, 8 pages, of special 
interest to telephone and other com- 
munication engineers is a newly-revised 
catalog which describes the well-known 
Type U Test Set. This sturdy, portable 
Wheatstone bridge is designed espe- 
cially for communication purposes in 
measuring resistance and capacitance. 
It is best adapted for locating faults 
on telephone and telegraph cables, for 
identifying faulty wires in a cable, for 
measuring conductor resistance, for lo- 
cating grounds and crosses by Murray, 
Varley and Hilborn loop tests, and for 
locating opens by capacitance tests. 
Leeds & Northrup Company, 4934 Sten- 
ton Ave., Philadelphia, Pa. 

K- 92 Lever Switch, Bulletin 82, 84 

11”, 2 pages is a general data bulletin 
on the No. 0-42 lever switch primarily 
designed for use in testing apparatus, 
aircraft, radio, and a wide range of in- 
dustrial applications. Donald P. Moss- 
man, Inc., 6133 N. Northwest Highway, 
Chicago, IIl. 

K-93 Glass Instrument Tubing. Bulletin, 
8%” & 11”, 1 page describes glass tub- 
ing which can be used to replace small 
metal tubing in instrument installations. 
Fischer & Porter Co., Hatboro, Pa. 
K-94 Constant Temperature Dry Ice 
Cabinet. Bulletin 2111, 84%” X 11”, 4 
pages describes a cabinet which can be 
held constant within + %°F. American 
Instrument Co., 8010 Gocunin Ave., 
Silver Spring, Md. 

K-95 Technical Announcer. No. 43-112 
of the Burrell Technical Announcer has 
a number of interesting general arti- 
cles as well as information on new in- 
struments and apparatus. Burrell Tech- 
nical Supply Co., 1936 Fifth Ave., Pitts- 
burgh, Pa. 

K-96 Type S Test Set. Catalog E-53- 
400(1), 8” X 10%”, 8 pages. Manu- 
facturers of wire, motor windings, elec- 
trical instruments and meters, and elec- 
trical household appliances, as well as 
many laboratories, repair shops and 
maintenance departments, where rou- 
tine resistance tests are made, will be 


stowage receptacles. 


UMentation 
juest ONLY 


Use the coupon on the { “iNg page 


interested in a newly-revised, illustrate, 
catalog describing the L&N Typ 
Test Set. It is a general-purpose Wh, 
stone bridge with self-contained 94). 
vanometer and battery. This test s 

said to be simple in arrangement. eas) 
to operate, thoroughly reliable, and eo, 
veniently portable for shop, la corbin 
and field. Leeds & Northrup Compa 
4934 Stenton Ave., Philadelphia, Pa, 
K-97 Clicks. The January- February 
sue of this house organ is wholly de. 
voted to a number of interesting per. 
sonal comments on general subjects 
Durant Mfg. Co., 1965 N. Buffum & 
Milwaukee, Wis. 

K-98 Photoelectric Glossmeter, Bulle: 
8%” X 11”, 4 pages describes an 
strument for measuring specular gl 
of paints and varnishes, ceramics, pa 
per, and machined or polished surfaces 
It is suited to register changes in spe 
lar gloss as a result of age, wear, abra 
sion, exposure to moisture, heat, light 
vapors, or sprays. Photovolt Corp., 95 
Madison Ave., New York, N. Y. 

K-99 Modern Precision. The Autw 
1942 issue of this house organ has 
number of instrument application stories 
in the process industries, ceramics 
dustry, metals industries, oil industry 
power plants, research, teaching and 
testing. Leeds & Northrup Co., 4984 
Stenton Ave., Philadelphia, Pa. 
K-100 Fuel Consumption Test Scale. 
Leaflet Page 1013, 842” X 11”, 2 pages 
covers a scale used to determine rela- 
tion of fuel or oil usage by aviation, 
marine or tank engines to the tota 
revolutions and elapsed time at a give! 
motor speed. Kron Co., Bridgeport, 
Conn. 

K-101 Light Flow Indicator. Bullet 
101, 816” X 11”, 2 pages covers a de- 
vice which shows when liquid is pass 
ing through the line and in addition has 
an indicating float which moves up and 
down a Pyrex tube in direct proportio 
to the amount of flow. Float responds 
to invisible gas flows in the same ma! 
ner. Fischer & Porter Co., Hatboro, Pa 
K-102 Photoelectric Relays for Auto- 
matic Control. Catalog GEA-1755E 

x 10%”, 4 pages describes the relays 
light sources and accessories. Genera 
Electric Co., Schenectady, N. Y. 
K-103 Wheelco Comments. The J2nua 
issue of this house organ is de\ 

the use of temperature controls t 

ble glass manufacture. Wheelco [nst! 
ments Co., Harrison and Peo! 
Chicago, IIl. 

K-104 Thermocouple Tubes. 
NS(1), 8” X 10%”, 2 pages show: 
present (Jan. 1943) recomme! tions 
for protecting tubes. Leeds & Nor irul 
Co., 4984 Stenton Ave., Philadephia 
Pa. 
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Seale. Circular Page No. 
11”, 2 pages illustrates a 
icating oil test scale used 
lating the flow-rate of any 
ight without regard to vis- 
lume changes due to varia- 
ions of peratures of the fluid. Kron 
5o., Br port, Conn. 

K-106 General Radio Experimenter. The 
February issue of this house organ has 
la continuation of “The Noise Primer”. 
The subjects covered are: 1. The decibel 
_what it is in sound measurements 
and 2. How to use a sound-level meter. 
General Radio Co., 30 State St., Cam- 
bridge v Mass. 

K-107 Westinghouse Research. The 
January 1943 issue of this periodical 
published bi-monthly by the Westing- 
house Research Laboratories has a num- 
her of brief stories on research. The 
lead-off article is entitled “Spray Studies 
May Improve Engine Performance.” 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

K108 Inverter Ballasts. Bulletin GEA- 
2907, 8 10”, 2 pages, features d-c. 
and a-c. ballasts for fluorescent light- 
ing of aircraft instruments and indica- 
tors. General Electric Co., Schenectady, 
N.Y. 

K-109 New Gaging Method. Folder, 
81," X 11”, 4 pages, describes the vari- 
ous models of special sine bars, for 
bevel gear gaging, which reduce the 
gaging of bevel gear to its simplest 
form. Herkimer Tool & Model Works, 
Herkimer, N. Y. 

K-110 Level Control. Folder, 8” < 10”, 
6 pages, describes electrode liquid level 
control relays for conductive liquids. A 
small induced current passing through 
the liquid operates the relay. There is 
no electrical connection between a-c. 
supply and electrode circuit. C. F. War- 


K-105 17 
1011, 8 
fuel or 
in lso fo 
fluid b) 
osity 


rick Co., 131 Pierce St., Birmingham, 
Mich. 
K-111 Process Timers. Bulletin 55, 


812" * 11”, 12 pages describes Strom- 
berg process timing and signalling in- 
struments for automatically timing the 
length of a process operation or peri- 
odie procedure. Stromberg Time Corp., 
109 Lafayette St., New York, N. Y. 
K-112 Ohmite News. The February is- 
sue of this house organ has a lead 
article on Michael Idvorsky Pupin as 
well as a number of other interesting 
items. Ohmite Mfg. Co., 4835 Flournoy 
St., Chicago, Il. 

K-113 Automatic Control Equipment. 
Bulletin 720, 8%” X11”, 4 pages de- 
scribes magnetic contactors, remote 
control switches, and automatic trans- 
fer switches. Zenith Electric Co., 152 
W. Walton St., Chicago, Ill. 

K-114 Strain Gage. Bulletin 171, 6” 
» 24 pages, describes the SR-4 
strain gage and illustrates a number of 
applications, Baldwin-Southwark, Nice- 
town, Philadelphia, Pa. 

K-115 Tips on Making Transmitting 
Tubes Last Longer. Form 1F8014, 5” X 
‘2, 12 pages, gives a number of rules 
for making tubes last longer. Radio 
Corp. of America, Camden, N. J. 
K-i16 Plug Gages. Bulletin 42, 81%” > 
11", 12 pages, illustrates and lists gages 
ranging from .030” to 4.500”. United 
Precision Products Co., 3524 W. Bel- 
mont Ave., Chicago, II. 

K-117 Dial Gage Mount. Leafiet, 8%” 
\ 11", 1 page, illustrates 2 forms of a 
mounting device for dial gages. Lom- 
bard Governor Corp., Ashland, Mass. 
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TEST MAGNETIC 
PROPERTIES OF 
YOUR STEELS 


AMTHOR Dead Weight 
Pressure Gauge TESTER 





THE ONLY SINGLE BUTTON 
ELECTRICAL RETURN FLUXMETER 


SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
THREE DIFFERENT STYLES 
Portable Standard with single 
electrical zero return. 


Switchboard Type with above 
zero feature located on flexible 
lead for bench operation. 
Two Button Pointer Shift in 
place of our patented standard 
zero return at a lesser cost. 


Acknowledged leaders in 
development of bigh sensitivity meters 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE. MASS 
Branch: 15 East 26th St., New York City 
Representative: E. N. Webber 

1313 West Randolph Street, Chicago, 





Modern design and construction puts 
this rugged precision instrument in 
a grade above the ordinary dead- 
weight testers. 


Made in eight ranges, to 3000 Ibs. 


maximum, 


We guarantee 1/10 of 1 percent ac- 
curacy in each range, 

The Type 452 is designed for sim- 
plicity and compactness. It incorpo- 
rates the newest refinements and 
improvements. Adapters and tools 
are supplied, as well as either car- 
rying case or protecting cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 
Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
i. 49a Van Sinderen Ave. Brooklyn, N. Y. 
























FOUR-RANGE RHEOSTAT 


4 Diff. Ranges 
in ONE 


WE MANUFACTURE: 


Tubular Rheostats with Lub- 
ricated Slide Contacts. 


Four-Range Rheostats. 





Rotary Drive Rheostats for 
Switchboard Mounting. 


Table Rotary Drive Rheo- 


stats. 
Vertically Mounted Table 
Rheostats. 


BALDWIN, L.I., N. Y. 


Adjustable Resistors. 


PROMPT DELIVERY 














Instruments Publishing Co., Pittsburgh (MARCH 1943) 


Please have the following catalogues, etc., reviewed in this issue sent to me. 


Numbers. .. 


I also desire further information concerning the following new products described in 


this month’s ‘New Instruments’ Department 


I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company) 


Name 
Company. . Position 


Co.’s Address 


(OR) Home Address. 
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Insteument DIALS AND SCALES — 


Se ed 
xssures Best quality NAMEPLATES + PANELS cr. 
& PROMPT PERFORMANCE. 

PREMIER METAL ETCHING COMPANY 


21-03 44TH AVENUE LONG ISLAND CITY, N.Y. 
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